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NOMPABKA 


B cratpe JI. M. BonmtTretua u M. ®. MoruaeBKHHOH «KommJeKCHbIe Ccoe- 
MNeCHHA JBYXBasIeHTHOH MIaTMHbI C ¢-AMHHOKAMpOHOBOH KUCIOTON», MOMELLEHHOH B AH, 


7. 114, Ne 4, 1957 r. | 


Haneyatauo CnenyeT unTaTb 
Crp. 99, crpoxa 4 cuu3y [Pte,Cos]?- « [PtegCle]?- 
Crp. 100, crpoxa 1 cBepxy [Pt (¢H)3Cl] [Pt (e€H)3Cl]* 
cTpoka 2 » [Pt (¢H), Cl] [Pt (eH)2 Cle] 
cTpoka 12» [Pt (¢H)4] Cl, rpane- [Pt (eH)4] Cle > 
-[Pt (eH),Cl,] + 2eH. — rpanc-[Pt (eH). Cle] 
ctpoka 14» [PteCl>]?- [PtesCl,]?- 
cTpoxa 20» Tpaue-[PtesN Hs)o] Tpauc-[Pte2 (NHs)2] 
cTpoka 19 cHusy NHs NHg3 j 
crpoka 17» [Pte (NHs)o] [Ptes (NHs)2] 
Crp. 101, crpoxa 13 cpepxy MOJI MoI / JI 
cTpoka 20» [Pt'(e¢H), (Thio]2Cl. [Pt (cH)2Thios] Cl. 
cTpoka 24» 90° 90% 


Kpome Toro, na ctp. 99, crpoku 18 nu 19 cHu3y cNeqyer 4HTATb: 

B caysyasx BH, yH u cH B ananorHyHblx ycmoBuaX OOpa3yeTCAH CMeCb coe RHHeHHH 
{Pt (AH)sCl2] u [PtCl.(NHg3)2], mpHyeM KOJIM¥eCTBO MepBOro H3 HHX Pe3KO BO3pacTaeT OT 
BH’ «x yH u or yH « «H. 


T-00205 Tlomnucano Kk neyatu 7/] 1958 r. Tupax 5900 9x3. Sakaz 2228 
Popmat 6ymaru 70>1081/,,. Bym. a. 53/, Meu. a. 15,75 +4 Bxnefixu Yu.-uan. a. 15,8 


2-a Tunorpapun M3gatenpcTBa Axkagemuu uayk CCCP. Mocxsa, Lly6uncxui nep., 1( 


Jloxnaann AKkanemuun wnayr CCCP 
1957, Tom 117, Ne 4 


MATEMATHKA 


P. fF. BAPAHLLEB 


JIBE TEOPEMbI PA3JIO)KEHUS, CBSA3AHHbBIE C KPAEBbIMH 
3AQAYUAMH JIA YPABHEHMA $6 — K (s) boo = 0 


(ITpedcmaeneno axademuxom B.H. Cmupnosoim 3 VI 1957) 


/) 1. Ilyerb B nonoce S {99 Ko <5,, '— w<b6< +00} K(s)>2e>0n6= 
i= S$ (9) — HeKoTOpand KpHBan $C KOHUaMH B TOUKaX (So. 0 86)5 G y 9,). Pac- 
CMOTPHM 3ajlayy 


bos —K (5) bo = 0; $|s = $ (3); 
Na Oe d, (9), €CJIH S OPHEHTHPOBaHa TIO OCH o, (Co) 
°'S we 3ayjaeTca, ecmH s — xapaKTepucTuKa; s 


(59, 8) ay + Po(F9,9)b9 = 9, (54, 8) ay + Yo (5,8) 6, = 0, 


rye b(3), Uy (cs) — 3afjaHHble (YHKWHH; Ay, 09, Q,, 6, — NOCTOAHHBIe, Ta Kuve 
aro a2 + b2=-0, a+ 20. 
Sameuon (9,8) Ha (x,t) u p Ha v nO topmMywam 


oO; 


oe \ V Ras, ct=0—6, c= \ V’Ras, v (x, t) = v(c,0) K'l«(a), 


gaqaua (Cy) npHBoputcsa kK (popme (7?) 
Uxx — Un +N(x)v=0; lun = P(X); 


at tae Gi), cement. (x) eel 

f-1O) lge a3aqaetea, ecan (x) ==-+ x: l (C) 
v (0,t) cosa + v, (0, t)sina=0, O0<a<n; | 

v(1, t)cosB + vz (1,4) sinB = 0, en, 

rye 


2K le o 
N (ae) = Reo 


dx? 


2. Hyctb sp H Bn (x) —coOcTBeHHbIe YMCA H HOPMMpoBaHHble COOCTBeH- 
HbIe (PyHKUMH cuefyloueH sayauu Urypma — JImysunaa: © 


Bn + [Sn + N (x)] Bn = 0, (1) 
Bn (0) cosa + Bi, (0) sina =0, Bj(1)cosB + By (1) sinB = 0. (2) 


TlonoxKWM an =--V Sp. CunTaemM, YTO HYb He SBUJIAeTCH COOcTBeHHEIM 
UHCJIOM. 
Ecuim ucKaTb pemenve sagqaum (C) B Bue 


= SY caBa (x) exp (— iat), wg) 


n=—oo 


50) 


TO YAOBJeTBOpeHHe HauasIbHbIM YyCJIOBHAM Ha / BeyeT K passoxKeHHo p (4 
HU g(x) B pAb 


p(x) >). Cnén(*), . GG 
g(x) yen (— hn) 2n(2) G 
rye ina 
Zn (X) = Bn (x) exp [— idnl (x)]. ( 

Dloyctapasa B,(x)u3 (6) B (1) u (2), NomyauM AA Zn (x) ypaBHenne 
25 1 DPal’Z n 1 2p he eee (7 


M TpaHHUHble yCJIOBHA | 
- %, (0) [cos « -+ ial’ (0) sin @] +2, (0)sin« =0, 
Zn (1) [cosB + idl’ (1) sinB] + 2, (1) sinB =0. 

TakHM 06pa30M, 4TOObI ONpeseHTb KORPHUMEHTHI Ch PAA (3), HYy*HC 
pa3JIOKUTb p(x) H g(x) B Bue (4), (5) Mo CO6cCTBeHHBIM (pyHKIHAM HeCaMo: 
COMpsxKeHHOH CcucTeMbI (7), (8). 

3. SanucaB ypaBHeHHe H rpaHHuHble YCJIOBHA JIA (PyHKUHH 2, (x)= 
= By (x) exp [ipl (x)], aHanormunpie (7), (8), merko momyuuTp (*) caeqyromles 
COOTHOIMIeHHE OPTOFOHaJIbHOCTH: 

if 


Imn=\ {I (Zn&m — 2nZm) + i (1—1) (Xn + hm) 2nZmdx = 0, moon. ie 
0 


C nomombo (9), NOmb3yacb elle Tem, ITO [n,n = 2idn, KORPPHNHEHTEI C, 
pala (3) (opMasbHO MOX%KHO ONpeseHTb B BHE 


1 
tn = \f — plea 4 enlp'l’ + (117) (9— tap) de, LU ()i<1; (10 
0 
il 


Cn = ay [2'nlh— 5 \ pede, L(x) =x. (11) 
0 


4. O6OosHayuM yacTHBIe cyMMbI payoB (4), (5) c Kosdpbuunertamn (10) 
COOTBETCTBeHHO yepes S‘?) (x) u S@ (x), a “acTHyIO cyMMy psga (4) ¢ Koap- 
(puuvenTamu (11) — yepes DL) (x). 


Teopema l. Ecau e [0,1] |l'(x)|<1 u dynxyuu N (x), U (x), pal 
q(x) umerom oepanudeHHoe U3MeHeHUe, MO NPU N—> ov: 
6 caywae Aan, 0<B< 7) 
SP) (x) > p (x), Ree eee 
— 0 
Sx) q(x a ; O<x<h: 
SD (O)—>q(0+), SIM (1)—>q(1 —), 
6 caywae B (x =B =n) 
S'?) (x) = p (x), (ae 
SM (x) q(x — 0) + q(x +0) 
n 2 


’ 


» ecau p(O)E(x) = p(1) (21) —L x) =O 


Oe x ae 
S(0)= S®) (1) = S® (0) = S@ (1) ate 
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6 caywae C(a=7, O<B< =) 
Sx) > p(x), 0<x< 1; 
—0 
Si (x) LER OFIETY  ocau pO)E(x)=0, O<x<I; 


S@ (1) —>q(1—), ecau p (0) 01) =0: 
| @ caywae DO<acn, B=n) 
| Sx) > p(x), b Oe 
S@ (x) > ee ,  ecdu p(1)(1(1) —1(0)] =0,0<x< ls 
S(0)->g(0 +), ecau p(1)L(1) =0; 
SY) ()== S (1) = (0). 
Ita Teopema oGo6ulaer pesyspTater Jlaurepa (?). Beayuae B upu p(0)= 
 =p(l)=0 ona joxa3ana B (3). 
Teopema 2. Ecau I(x)=x u dyaxyuu N(x), p(x) umetom e [0,1] 


OepanideHHoe U3MeHeHUe, MO Npu Nov: 


6 caywae AO<a<n, 0<B<n) 
BONG et ee ea Ome et 
BP) (0) p(O+), (1) > p(1—); 


6 cayuae B(a =B =r) 


BP) (x) > ae Ss ee op Onze 
2p) (0) = X(1) = 0; 

6 cayuae C(a=n, 0O<B< 7) . 
E(P) (x) BS ee rea, 0<x<l; 
BP) (0) = 0, B)(1) > p(1 —) — p(O +); 

mecayiae D\(O<x< x, B = -) 


BP) (x) > DES O<xcl: 


2 (0) >p(0+)—p(l—), E@(1)=0. 


IIpu « = 8 = x(cayyat B) umeem nepeceyeHve c pe3ysbTatama Mishoe 
(*). Ormeyesuplt B (+) HeOOBIUHBI (bakT, 4YTO CYMMa pa3JlIOxKeHHA p(X) B 
mo6ou% Touke x €[0,1] 3aBucuT, BooOmeroBopa, or p(0 +) u p(1—), umeer 
MeCTO, KaK BHHO H3 TeopeMbI 2, JIMIUb B TeX CuIy4adx, Korfa«usmH B paB- 
HO 7. 

5. JlokasaTesbcTBO TeopeM MIpOBOAHTCA, Kak H B (*), Me€TOJOM KOHTYpHO- 
TO MHTerpHpoBaHHA B KOMIMJICKCHOM A-MJIOCKOCTH 110 OecKOHeYHO OOJIbIIOL 
OKpykHOcTH. C MOMOIIbIO BHJOM3MeHeHHA OOOOULeHHOrO mpeoOpas0BaHHa 
@Myppbe (*) MOxKHO NoKasaTb, 4TO 


SP) (x) =F O(x,A)dr, SY(x)= Sap A (x,2) ad, 
Cy Cn 
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rye 
Og = 


ein GDL etrtor[9 (4, 2) (PU g (102) — Dp) — #'(Y,d) pl dy + 


0 


4 2) ont [Ix(y,d) (pl +4 (1 — Ll?) — ihp) — x'(yd) pl’) dy} ; 


x 


il 
HP) (x) as W (x,h) dhs; 
Y (x, h) = emi jeu oe an ene 2 2o4) ef sin B + 


58 al 
aoe \e™ p(o! + ihe) dy + ae (ep (x! + iy) dy\. 
0 BE 


Smecb (x, A), y (x, 4) — pellenua ypaBHenua (1), rae s =”, Takue, 4TO 
p(0;A)=sin«, oo’ (0,4) =— cosa, 


y-( LA) = Sit, 8, Gyo ( ly ye coe a. 


Cp — OKPYXHOCTb C UeHTpOM B Hayasie H pauycom Rp, YOBJIeETBOpPsAiO- 
WLMM HepaBeHCTBY Ayn +¢< Ra<adnti —s, © >> 0. 
IIpu mepexoge K Npedewy (t—> co) CyMIeCTBeEHHO HCMOJIb3y!IOTCA aCHMMTO- 


THYeCKHe (POpMYJIbI AIA PYHKUMH ©, y, o’, y’, @, MOuyYaempIe cmocobom, 
yKa3aHHbIM B (°) (81.7). 


JleHHHrpanckui rocyqapcTBeHHbIt yHHBepCuTeT Tlocrynuso 
um. A. A. )Kaanosa 31 V 1957 


UMTMPOBAHHAA JIUTEPATYPA 


iP. Tr. Bapaumwes, JAH, 114, Ne 5 (1957). 92 Ri EL angen.) Transeee 
Math. Soc., 31, 868 (1929), *P. T. Bapaunes, Becru. JIPY, 18, Ne 1 (1958). 
4L. J. Misho e, On the Expansionofan Arbitrary Functionin Terms of the Eigenfunctions 
of a Nonselfadjoint Differential System, Thesis, New York University, 1953. 5 E. C. Tit ch- 


marsh, Eigenfunctions Expansions Associated with Second-Order Differential Equations, 
‘Oxford, 1946. 
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-Loxnanp Akagemunu nayk CCCP 
1956. Tom 117, Ni 4 


MATEMATHKA 
B. M. BOPOK 


| SKBMBAJIEHTHBIE CHCTEMbI JIMHEMHbIX YPABHEHHU 
|B YACTHBIX MPOMSBOAHBIX C NOCTOAHHBIMK KOI®PHUHEHTAMH 


(ITpedcmaeneno axademuxom H. I. Ilempoecxum 8 VI 1957) 


PaccMOTpHM CHCTeMy JIMHeHHbIX uddpepeHUMaIbHBIX YypaBHeHHii B yacT- 
HbIX IIPOH3BOAHBIX BHa 


at m—+++.+m 
dtu, % 4) ee t) Ail 0° "u; (x, t) (1) 
5S > (ms) (my m , 
at”! j=1 (mg) at” Oxy OL 
=n Ne ee ee, — 
Tye >; O3HauaeT CYMMMPOBaHHe 10 BCCBO3MO2KHBIM COBOKYMHOCTAM HHJeKCOB 
(mg) 
. N, 
(io, .~-, M%n), . IpHYeM Myo<On;, m,<_M (e= Lhe w eon ies >) i Nv). 
i=l 
IlyTem BBeJeCHHA JOMOJHUTeJIbHBIX HEH3BECTHBIX PYHKUMH 
ies al 
oo Ou, Oa _ oO Aes un, 
uNn,+1 teak = “Ot Shs) *) (ely UN,+n,—1 ao “gf 92 ee, UN — Wis 
ot 
cuctemy (1) MoxHO NpHBecTH K BUY 
t 
me) = Pi; 5) # (x, ae (1’) 
ot 
; oO) 
lem Ce TN == te, LE) 8. toy A SE) (i oe een) pe (i x) — KBaj- 
paTHad MaTpvuwa nopayka N, 9 2eMeHTbI KOTOPOH ABJIAIOTCA NOJHHOMaMH 
: LO 
OT ede ae aa: 


Onpegenenue 1. Cucrema (1’) Ha3priBaeTca SKBUBAJIECHTHOM 
cucTeme 


. (6) Z ” 
w= Q(iz)ow 4, (1") 


ecyiH O6€ CHCTeMbI COfepxKaT OMHAKOBOe YHCJIO SCybe Aaye Ce u 
ecJIM cyllecTByeT Tako HEBbIPOK eHHBIH onepatop T (i5 =) (T i(> ) = 
MatTpriia nopsyka NV, det 7 (s)5=0), uro ecau u(x, i= eee CHCTEMbI 
(1’), To v(x, t)= T (i 5a) (X t) — peulenne cuctempl (1”). 

Teopema 1. Ecau cucmema (1’) akeusanenmna cucmeme (1"), mo 


mampuya Q(s) nodobxa mampuye P(s). 
TloxasateapbctTsBo. Iipumenaa & o6enm yacram (1’) omeparop 


i =) WM yuuTbIBad, 4TO dpyHKuNA U(x, t) = T (i 5) u(x, t) ABNIAeTCA pe- 
950 


wueHHemM cucTempl (1”), mowyuHM 
T (ig) P (ig)ule ty = Q(ig)r (iz)u, t), 


rye u(x, t) — mo60e pemienne cuctempr (1"). Hlepexoqa kK TipeoOpasoBaHHAM: ; 
Dypbe, NoJlyuHM 


T (s) P(s)u(s, t) = Q(s)T (s) u(s, 4), 


rye u(s, t) — m06oe perenne CHcTeMBI mae = P(s)u(s, t). BpiOupana Te 
M3 peleHHi rocuequeli cHczeMbI, KoTOpple mpH ¢ = 0 copmayaioT c (pyHK- 
tuamu u(s,0)={0,..., 0, 1, 0,...,0} uw monarar ¢=0, nosmyyaem 
T (s) P(s) = Q(s)T (s), 4ro MU TpeOoBanocn. ( 
Teopema 2. Ecau mampuya Q(s) nodo6xa mampuye P(s), mo cuc- 
mema (1') aKkeueanenmna cucmeme (1”), : 
Tloka3aTeabcTBo. Ilyctb 


Q(s) = T (s) P(s)T?(s), (2) 


mpuyem det 7 (s)4=0 u aemeHTbI MaTpuubl T (s)—NOAHHOMBI OT $y, ..+) Sa 
(B TIpoTHBHOM catyyae BMecTo JT (s) MOxKHO paccMoTpeTb MatTpHuy 7, (Ss) = 
=(s)T(s), rye t(s)—OOmHH 3HaMeHaTeb 2eMeHTOB MaTpHubl T (s)).— 


IIpumenaa K o6eHM uactsam (1’) oneparop T (iz), o6o3sHauan u(x, ¢t)= 


a (i £) u(x, t) uw yunTpiBad (2), NomyauM, 4TO ecaH u(x, t) — pellieHne: 


cuctempl (1’), To u(x,t) — pemenne cuctempl (1”), ro H TpeOoBasOcb. 
CueyctBue 1. Ecau cucmema (1\’) aKeueanenxmna cucmeme (1"), mo 
cucmema (1") askeueanenmna cucmeme (1’). 
CuegnctBue 2. Heo6xodumeim u Cocmamounolm yCaosuem aKeueaneHm- 
Hocmu cucmem (1’) u (1") séanemca nodo6bue mampuy P(s) u Q(s). 
SameuanHnue |. Pemenna u(x, t) w v(x, t) cucrempr (1’) u (1”) cue- 
WkyeT pacCMaTpHBaTb Kak OOOOMLeHHbIeE (PyYHKUHH Hal HEKOTOPbIM TIpocTpaH- 
CTBOM OCHOBHBIX (PYHKUMH, NOCKOJbKY, HalpHMep, dyHkuHA u(x, t) MOxKeT 
He HMe€Tb JlOCTaTOUHOTO YHCIa OOBIMHBIX MPOH3BOAHbIX JIA TOFO, - YTOOBL 
K Hel MOXKHO ObIO NpHMeHHTb onepatop T ix). 
Sameuaunue 2. Ilycrb cucremp: (1’) Hu (1”) SKBHBaeHTHbI HW HMeeT 
MeCTO paBeHCTBO Q (s) = T (s) P(s)T 1(s), npuuem det T (s) £0 u anemeHTHI 
MaTpulbl 7 (Ss) CyTb MOJIMHOMBI OT Sj, -.., Sn. Tora B KayecTBe onepatopa, 
nepeBoyalyero pemeHHa cucremMpbr (1’) B pemleHHa cHucTembr (1”), MOxHO 


10) 
B3ATb OepaTop T (i =) OnepaTopom, lepeBpo,xliuM pemlenua cucrempl (1”) 


B pelueHHaA cucTeMbI (1’), MoxkeT clyKHTb Onepatop R (i 5) rae (Ss) =a 


=7(s)T"1(s), a (Ss) — OOMM 3HaMeHaTeJIb 9IeMeHTOB MaTpuub T 4 (s). 
Teopema 3. Ecau cucmema (1’) akeuganenmuna cucmeme (1"), mo 
Kancdoe peweHue v(x, t) cucmeme (1") noayuaemca 6 pesyaemame npume- 


nO 
HEHUA HeBbLIPOHCOeNHOeO Onepamopa T (i x) K HeKoMopomYy pewenuto u(x, t) 
cucmemot (1’). 
: e . 0 
JLokasateabcerso. Ilycrb HeBbilpoxeHHbI onepatop T (i x) nepe- 


BOUT Karkjloe pemieHve u(x, tf) cucrempr (1’) B pemeHHe u(x, t) cucTeMBI 
4 
(1”) 4 TycTb v9 (x, t) —Kakoe-mH60 pemmeHHe cuctemp (1”). 
PaccmoTpHM cucTemy 


T (i 5) u (x, t) =0, (x, 2). (3). 


Peuienue u(x, t) sto CHcTeMbI CylecTByeT B CHJIy TeopeMbl Ipeunmpelica (2). 
Ilokaxem, 4TO OHO yoBseTBOpseT cucTeme (1’). [IpHMeHaa K O6eHM YacTAM 
(3) npeo6pasoBpanHe Pypbe, nomyunM 


T (S)@(S, t) = ty (St); 


mipuyem Uo (s, t) ABAAeTCA pelleHHemM cHCTeMBI wee = Q(s) U9(s, t), n0- 
€KOJIBKY Up (Ss, t) — peuleHue cuctempi (1”). Torga 


ue dup (s, #) 


=T7(s)T (s) Ht = 7 (s) 2&9 — 74s) Q(s) dls. t) = 
= T*(s)T (s) P(s) T+ (s) T (syu(s, #) = P(s) a (s, 2). 


du (s, t) 
dt 


IIpouspoya oOpaTHoe upeo6pa3soBanve Wypbe, nosyyaem, utTo u(x, t)— 
pewenue cucTemp (1’), aro u TpeOoBasocb. 

OKBUBaJIeHTHOCTh cucTem (1’) u (1”) He rapaHTupyeT, Boo6le roBops, 
B3aHMHO-OJHO3HAYHOrO COOTBETCTBHA MexKAy pelieHHAmMH cucTem (1’) u (1”). 


_Takoe cooTBeTcTBHe HMeeT MecTo, HampuMep, Korga det T (s) = const. Torga, 
0 
€CJIH olepaTop T (i bee MepeBowuT peuieHue u(x, t) cucTempr (1’) B pemieHne 


' (x, t) CHCTeMBI a, TO onepatop R(i x)= Tt (i =) nepeBoyur pemlenve 


u(x, t) cucTempl (1”) B pemeHHe u(x, ¢t) cucTrempr (1’). 

B oOmlemM culyyae MOXKHO pa3sOHTb COBOKYMHOCTH pelieHHH cucTempr (1’) 
HM cucTtempr (1”) Ha Hemepecekaloulveca KJIaCCbl 3KBHBAJICHTHBIX peleHHH, 
Mey KOTOPbIMH yrKe yCTaHaBJIMBaeTCA B3aHMHO-OJHO3HAYHOe COOTBETCTBHE. 
Takoe pa30HeHHe Ha KJIaCCbI NpOH3BOANTCA CeYIOULUM OOpa3som. 


Ilyetb T (i 5) — oneparop, MlepeBOAAIMH KaKyoe pemleHHe cHcTempl (1’) 


B peueHHe cucTempr (1”), a omepaTop R(i5x,) TlepeBoquT Karxkoe pemenne 


cucTembl (1”) B pemieHHe cuctempl (1’), Hu nycTb t(s)E = T (s) R(s). 

Onpegenenue 2. JIpa pewenua u,(x, t) u u,(x, t) cucrempr (1’) 
(JIM CHcTembI (1”)) HasbIBaloTCH 9KBUBAJCHTHBIMH, eC Mp HeKOTO- 
PIX LeJbIX Mm, > 0 uv mz > 0 uMeeT MecTO paBeHCTBO 


om (72) Buy (ee t) = 0 (i 5.) Buy Gb): 


Ecam U — kJlacc 9KBHBaJICHTHBIX pelleHHH cucTempbl (1’), TO, Kak HeTpy]HO 


. 0 5 
YCTaHOBUTb, if: (i = Use V, rye V —kJlacc 3KBUBaJICHTHbIX pelleHHuH CHC- 
0 


temp! (1”). Torya R{i =\V = o(i ee =U. Takum oOpa30M, mMexyy kJlac- 


cCaMM 9KBMBAJIeHTHBIX pellenuii cuctem (1’) u (1”) ycranaBsMBaeTrca B3aHMHO- 
ONHO3HauHOe COOTBETCTBHE. 
Onpegenenuue 3. JIpe cucTempr Buga (1) HasbIBaIOTCA 9K BUBA- 
J@HTHBIMH, CCIM SKBMBAJICHTHbI COOTBETCTBYIONIHe HM CHCTeMbI BHJa (1’). 
B pa6ote (7) ycTaHoBseHo, ITO sm06ad cHucTeMa BHjja (1) 9KBMBaJeHTHAa 
OJHOMY yPaBHeHHIO B YaCTHBIX MIPOH3BOAHbIX C MOCTOAHHBIMH KOSPPMUMeHTAMH 
Bua 


Os au (x, t) OR te) 
aS Pr (i i=) otN-m 


m=1 


WIM CHCTeEMe H3 HECKOJIbKUX ypaBHeHHi Buya 


i ea eee avo uw, (x, 2) 
Up, x, 2 R ’ 
Np >) Pmk (i | Np-m (4) 
Ot m= ot 
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Pp 
(e ae Mert 10 >, Nye N), Kaxk]]0€ H3 KOTOPbIX HWHTerpwpyeTcA HesaBHCH- 


k=1 
MO OT OCTAJIbHBIX. 
Sameuanune. I[Ipu cBeyenua cuctembl (1) k cucreme (1’) xapakTepu- 


cTHueckHe KOpHH He MeHsIoTcH. Ilostomy, B CHJIy CuleqCTBHA 2, Y 9KBUBAa- 
JIGHTHBIX CHCTeM Bula (1) xapakTepHcTH¥ecKHe KOpHH (C HX KpaTHOCTAMHU} 
COBNayaioT H, CJIeOBaTeJIbHO, CBOHCTBa CHCTe€M, OCHOBaHHbIe JIMIUb Ha CBOH- 
CTBaX XapaKTepHCTHYCCKHX KOPHel, Y 9KBHBaJICHTHBIX CHCTeM COBMajaior 
(HallpHMep, MpHHayviexKHOCTb CHCTeMbI K TrunepOouMyecKoMy, Mapadoumye- 
CKOMY, KOppeKTHOMy to IlerpopckoMy HW aHaJINTHYeCKH KOPpeKTHOMY THITy, 
olpeyesieHHa cM. B (%)). 

Teopema 4. Ecau cucmema (1) aanunmuueckaa*, mo Kascdoe us 
ypaeHeHull cucmemot (4), KomOpotl OHA aKeueaneNMHAa, MaKe ABAAeEMNCH 
IAAUNMULECKUM. 

IIpumep. Cuctema ** 


Oru, — Puy 07, 
Ox? Oye NOLO Y ee’ 
O07 uy 07s 07s (5) 


aroga axe xk 


9KBUBaJIeHTHa OMrapMOHHYeCKOMy ypaBHeHuio AAv = 0, npvuem 


Oy as al © OAs O C 
Soa) @ se W)- Al 
ia Fe) VariN Sachi Dy RS) Mg orn 
—st 0 0 2is8 Oeste Oa 
nats) 08 
u (i x) =—2 ayo" Pemenve u(x, y) CHCTeMbI (5) 9KBHBaJIEHTHO PeLICHHIO> 
u(x, y) 9TOH cuCTeMbl, eCIM pH HeKOTOpom m > 0 
gy 3m 
Ul, = (— 2) = aa Ces (x) y* (i= 1 ae o. 4) 
ou” < : 


(3HeCbh 4 (X, Y) = (Uy, Us, Us, Ug}, U(x, Y) = {0j, Uy, Us, Unt, Uy = Uy, (X, Y), 
Ou, Ous (xX, y), 


Up = 5 Ug = Us (20) athe —o, > AHAJIOrHYHO oMpefemAIOTCH KOMMO- 
HEHTbI PelUeHHA U(x, y)). 
Mockosckuil rocyapcTBeHHblli YHUBepCuTeT Tocrynuno 
um. M. B. Jlomonocosa 1 VI 1957 


UMTHPOBAHHAA JIMUTEPATYPA 


Pca eahenrerupaecniass Am. J. Math., 76, Ne 4 (1954). 2B. M. Bopox AH, 114 
No4 ee °T. E. Uuaoe, Yen. mateo. nayx, 10, 8.4 (66) (1955) 4 i. ee ie Tp 0 B- 
ckHH, Yen. mate. wayk, 1, B. 3—4 (1946). ® A. B. Buuaagse, Yen. 

Mae acs e, Ycl. matem. Hayk,. 


* Onpeyesenne cm. (4). 
*K 5 
Ta cuictema lpuBeyena B padote (°) B KayecTBe MpHMepa sAmMHNTHYeCKOL CHCTeMBY 
ANA KOTOPOH 3aqaua J,Mpuxse HeKoppeKTHa. 
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-floxnaynn Akaywemuu nayxr CCCP 
1957. Tom 117, N 4 


MATEMATHKA 


B. M. BYJIAK u A. J. POPBYHOB 


O PASHOCTHOM METOJE PEWIEHHVS HEJIMHEHHOM 3AM A4H FYPCA 


(IIpedcmaseaeno axademuxom C. JI. Cobonesoim 31 V 1957) 


PasHOcTHbIe MeTOJbl TpHMeHAIHMCcb K pellenuio 3ayagu Typca B cityyae 
BYX He3aBHCHMbIX [MepeMeHHBIX B padotax (?%). B (1,2) mpaBas uacTb 
ypaBHeHua (1) mpeqnomaranacb He 3aBHCauelH OT Ux, Uy, a B (*) — 3aBHCa- 
IleH OT Ux, Uy JIMHeEHHO. 

B HacTosiel 3aMeTKe paCCMaTpHBaeTCaA pellieHHe MeTOJOM KOHCUHBIX 
pasHocreH sajauu Typca 


iy =F (x; Y, Uy, Ux, Uy), (1) 
u(x, 0)=9(x), O<x<ly;, u(0, y)=9(y), OS y<ly; 9 (0) = $(0) (2) 


Mp MpOwSBOJIbHOK MpaBot yacTu f(x, y, U, Ux, Uy), HeENpepbLIBHOH 10 
COBOKYMHOCTH BCeX ApryMeHTOB B OOMACTH 3afaHua 


Be OMI OSG aL: 
3). 
Ju—w|<la, |ue— Use| <lu,, [Uy —ay|<h i 


mG y 


HM MOcTaTOYHO TruagqkoH MO U, Uy, Uy TPH MpOW3BOJIbHBIX Heripe- 
PbIBHO AudpepeHuupyeMbIX TpaHHYHbIx cyHKuUHAX (x), O(y). Bo. 1° na 
OCHOBe HeKOTOporoO OOUIeroO KPHTepHA CXOMMOCTH yCTaHaBJIMBaeTCA cylle- 
CTBOBaHHe HelipepbiBHO yuddepeHiupyemoro pemwleHHaA B cwuyyae, Kora | 
yMoBeTBopseT ycuoBHio JIunumimua no uy u Uy. Bm. 2° cymecTBOBaHHe 
M C/[MHCTBCHHOCTb peleCHHA YCTaHaBJIMBaIOTCA B CJIyuae, Kora ycJOBHe 
JIumumiua BbImoIHeHO Hw no u*. B o. 3° faetca ampHopHas oleHKa T0- 
rpelHOcTH Yepes wiarH NO X HM Yy HM Yepes MaKCHMYMBI MO/lyJIeH 3ajaHHbIx 
(PyHkUHH, HX NpOusBoAHbIX NepBoro OpAyKa M KOHCTaHTH! JIMNWIMLa NpH 
ycnoBuu, 4yTo f, ©’ (x), b’(y) yAoBmeTBopsioT ycoBuio JIMmuniua m0 BceM 
MX apryMeutTam. Bn. 4° pesyabTaTbI pacipocrpaHsaioTcd Ha CHCTeMy ypaB- 
H€HHHM B M-MePpHOM IIpocTpaHcTsBe. 

1°. Paccmorpum (byHkuuio pByx Toyek f(P, Q), rye P mpoberaer 
3AMKHYTY!IO OrpaHvueHHy!lO OGwlacTb G epksIMoBa UpoctpauctBa R, a Q — 
NpOW3BOJIbHy!0 OOslacTb G* eBKJuOBa MpoctpaucTBa R*. PyuKuuto f(P, Q) 
6yeM paccMaTpHBaTb Kak cemelicTBo QM yHKUHH, 3aanHbIxX B G U 3aBH- 
CAULUX OT MapaMeTpa Q. 

TlocneqopatesbHocTh dbyHKunh f(P, Qn), Troe Qn—-Q mpH n— + oo, 
MbI OyJ/€M Ha3bIBaTh PABHOMEePHO OFTpaHHUeHHON, ECM CyMlecTByeT 
Takada KoHcTaHTta C, uto |f(P, Qn)|<(C mupu Bcex n u cpa3sy Ja BCeXx 
eG, 

TlocneqopatesmbHocTtbh cbynKumi f(P, Qn), rhe Qn—->Q mpw n>+o, 
Mbl Oyf€M Ha3bIBaTh PAaBHOCTeENeCHHO CrJiaKHBAWULeNCHA, eclH 


* TIpu STHX yCJIOBHAX CyWeCTBOBaHHe OKa3sbIBaeTCA Mpollle. 


quia BCAKOTO ¢ >O HalifqyTca Takve Myo = My (€) H 6 =4(e), TO HepaBeHCTBO 
PCPS, Qn) = (Res) ee 


‘OyAeT BbINOJHATHCA TPH BCeX N>My=Ny(e) HW cpasy Ana Bcex P’ yu P® 
u3 G, JIA KOTOpbIxX paccTosHHe p(P’, P”) << 4(e). 

OueBuyHO, paBHOMepHO OrpaHHueHHasd HW paBHOCTeNeHHO CrlaxKuBalwoUladcAa 
NOCJeAOBATeJIbHOCTb MOXKET COCTOATh H3 paspbIBHBIX (yHKUHH. 

Teopema 1. IIlycmb mouxa Q) npuxKadnaemum obaacmu G uau ee 
2panuye. Bydem paccmampueambo eceeo3morcnole nocaedosameAbHocmu mo4ueK 
{Qn} us o6aacmu G, cxodstyueca K mouke Q,, U coomeemcmeyrolyue nocae- 
Oosamenonocmu gyrKkyutt {f (P, Qn)}, npunadnescauue cemeicmey IN. LAA 
moeo umobot us Kascdott nocaedosamenrvnocmu {f(P,Qn)}: moocHo 60120 
6vI0eAUMb NOOnoCAeOOBaMeAbHOCMb, PABHOMePHO CxXOOALUYtOCA 6 OOAACMU G K 
HenpepoleHolt Gynkyuu*, neoOxodumo u Oocmamo4Ho, umobol us Kazcdotl 
makol nocredosamenbHocmu MOICHO OblLAO Bol|OeAUMb NOONOCAEOCBaMeAbHOCMD, 
PABHOMEPHO OePAHU4LeHHY!O U PABHOCMENEHHO CeAAICUBAIOLUYI0CA. 

SameuaHne. Ecau UCC, rye C—o6pnuHbIM oOpa3som onmpeyesaemoe 
IIpOCTpaHCTBO HeIpepbIBHbIX (YHKUHH, TO 9Ta TeopeMa TpesBpamlaetca B 
‘KpHTepHH KOMNaKTHOCTH Jt BC. BnpouemM, B HacTOALLelH 3aMeTKe MbI 9THM 
NOJIb30BaTbCA He OyyleM. 

Ilepefiqem K MOCTpoeHHIo pelieHHaA KpaeBol 3ayaun Typca (1), (2), (3) 
MeTOJOM KOHeUHBIX pasHocTeH. UTo6bl He NepexosuTb K pacCCMOTpeHHIO 
moyqoOuacteH, OyeM CUHTATb, TO 


u =u (0,0) =9(0)=$(0), w2=ux(0,0)=9'(0), uo? = u,(0, 0) = pO). 


Saylayumca mo ocH x warom A uw nO ocH y Warom k, nomoxKHB x; = ih, 
£=0,1,2,..<3 y= je, (=0,1, 2, 2. 5 UR = 0 ee 
M€HHM ypaBHeHue (1) pasHOCTHBIM ypaBHeHHeM 


Nintig = ARG (Xi, Yj, Uij, Uxij, Uyij), (1a) 


rye WHeKcaMH (i,j OTMe4YCHbI 3HAYeHHA BeJIMYHH, OTHeECeHHbIe K y3aly Cc 
2 
KOOPJMHaTaMH X;, Yj, a pasHocTH Apnu;;, Apnu;;, Ahnui; OMpeeAIOTCA OOBIMHEIM 
o6pa3om: 
Apia == er i — Ue ae Uj, jt+i— Uij;, 


(4) 
2 
Nnntlig = Ap (Antij) = Uinta, jp — Wigan.) — Ui,j+ji + Uij. 
IIpu stom yepe3 uyi; HW Uy;; OOOSHAYEHLI pasHOCTHBIe OTHOIeHUA 
tes A, uj; AY A,ui; 
ee yD Uyii = Rk : (5) 
[panwunpe ycnosua (2) 3aMeHuM rpaHHYHbIMA yCOBUAMH 

Ui = 9(%:), £=0,1,2,...53 ws=d(y,), jf =0,1,2, ... (2a) 


PeuleHve pasHocrHoro ypaBHeHus (1,4) mp PpaHHYHbIX YCOBHAX (2a) 
BbINOJHHMO B OOaCTH, ONpeseisemoli HepaBeHcTBaMu 


ORG ne O< Yj <ly, 
max |9 (x) a 2 (0) | tte ee Ip(y)— (O) | Wit mae te, 


m 
0<x<l, MIS y 
rn! 0) / , (6) 
| m ( ) | a iTENS ae Y if max ~< Lites |p (0) | a Pax i Nihetes << lay, 


* 2 
Hanomiium, uro o6macth G NpeAnOsaraeTch 3aMKHyTOH H OrpaHHueHHod. 
or 
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Me wepe3 fax, Pinar Prax SHCCh HB JaubHeliwem o6osHauaercs MaKCHMYM 
OAyAAH BeIMIHH f (X,Y, U,Uxuy), o’ (x) uo’ (y) B o6macTH ux sajaHua. 


~ 


OCTPpOHM <IIpHOJIMKeHHOe peweHner u(x, y; h, k) saqaua (1), (2), (3) 
NOO2KUB ; 


a Apt; A,u;; 
u(x, y;h,k) = uj +4 (x — xi) + = (y—yj) + 
AF, 
+ (x — x) (y— 9) (7) 
B KaxkKOH suelke 
; T;j: Xi Xi Kita Yi RY js. (3) 


OHO HenpepbipHo B OOmacru (6), a ero uacTHBIe TIPOH3BOJHbIe 


Ux (x,y; h,k), Uy(x,y; h, &) (9) 


HempepbIBHBI B KaxKAOH ayetke I];; u KycOuHO-HeMpepHIBHEI B OOvlacTH (6). 
Teopema 2. Ecau [(x,y,u, Ux, Uy) Henpepolena no coeéoKyNHocmu éecex 
“apeymeHmoés 6 OOAacmu (3) U YOoBAcmBopAeM YCaAcEUIO JIUNWUYA NO Ux, Uy, 
mo cemeucmea dynkyu (7) u (9) sesniomca pasHomepHo ocepanuueH- 
‘HolMU U pabHocmeneHHO Ccenaocueaoiuumuca 6 O6azacmu (6) npuh u k, cmpe- 
MALUUXCA K HYAIO, U, CACOOBAMeALHO, 6 CUAY Meopemel 1, momcHO Hatimu makyto 
nocaedosamenorocms nap (hn, kn), tn—->0, kn 0 npu n+ x, umo 


WG ha, Re) Ue 


Wy Ce Y; hy, (75 ES SON C08 Uy (X,Y; htny kn) Sw (4, y) 


paeHomepHo 6 obaacmu (6), npuuem U,V, Ww Henpepolenol @ amoti o6nacmu. 

Teopema 3. B o6sacmu (6) npu ycaocsuax meopemo 2 gynxyua 
u(x, Yy) Umeem HenpepoleHole Nepéeole “ACMHole NpOUsBOOHLLE Ux, Uy, paeHole, 
coomeemcméeHHO, V,W, UMeemM HeNnpepelenyto 4aCmMHY!O NpOUseOONYIO Uxy UL 
yocenemeopsem ypaenenuro (1) u epaHusnolm ycaosusnm (2). 

2°.Teopema 4. Ecau f (x,y, U, Uz, Uy) HenpepolenHa no coBoKYNHOCMU ecex 
apeymenmos u ydosaemeopsem ycaoeuro JIuniuuya no nocaednum mpen 
apeymenmam 


tfokaes UB ies y= 1 (a) Us ty Ding lg) 
oi ihe Tule | eer tty evita (10) 


mo Oana .cemeticme (7) u (9) npu (A? +k?) +0 e@oinonnaemca Kpumepuit 
paeHomepHoti cxodumocmu Kowu. Jaa ux npedenoe u(x,y), v(x, y), W(x, y) 
umeem mecmo meopema 3. Kpaeean sadaua (1), (2), (3) ne moowem umemo 
O6yX PasAuuHolx HenpepoleHo Oudgdqdepenuupyemolx pewenuti 6 oOaacmu (6). 

3°. Teopema 5. Ecau dynkyun f (x,y, U, Ux, Uy) yOoeremeopaem ycao- 
euro JIunuuya c Koxcmaxnmowi L no ecem apeymenmam, a 0’ (x), v'(y) ydo- 
eaemeopsiom ycaoeuro JIunuuya c KoAcmanmamu Ly, Ly, mo umeem mecmo 
ANpPuopHaA OueHKa noepewnocmu: 


| le el lyon tty |< 


Sees { = felMaty) — 1] + —_ felMety) —] —LM (x + y))}| (11) 


2 JAH, r. 117. M4 561 


6 oO6nacmu (6), npuvem 
M=241.+1,, (12 
Eé=é€& (as k) =4 (Prax? -+- Prax”) + 2 (Leh ao Lyk) + 


+ QL {he + Ly + Lely} {11 + Gina + (1 + Ly) Pax] 2 
(Lt yg + + bel fmexd ee eines (13 
u—mounoe pewenue sadauu (1), (2), (3); u—npu6auscennoe peienu 


gadauu, onpedenanemoe @ n. 1°. 
4°. PaccMoTpuM KpaeBylo 3ayqauy 


a : N N , 
LE = fy (X41, Xa, -- 5 Xm; UM,... UM, us or ee a + Mi 
en a2 5 \ 
u) |, 9 = 9 (%y, -- 2 Kim Miey -+ +5 4m), 
rye o uw fy ompeyenenbl u HenpeppiBHb! npw O<x;<lyj, j= 1, ..- 5 mM; 
fa) 9 |) ee Wem S| Ee) > l<yv<W, 


mpwuem B f, BXOJAT TOJbKO CMellaHHble Mpow3sBogHble dyHKuwl u™ Jo 
mopayka<m—1, a rpanwunpie (byHkuMu 9’) MeIOT BCe BO3MO2KHBIe CMe- 
IUaHHbIe HeMpepbIBHbIe MpOH3SBOAHbIe YO TopayKa m—1 BKJIOUMTeEIbHO H 
YMOBMETBOPAIOT CCTECTBEHHBIM YCJIOBHAM COMPS2KeHHA. 

Pemenvem 3ayauH (14), (15) HasoBem cuctemy (yHKuHH u™, yROBMeTBO- 
paromHx (14), (15) uw HenpepbIBHBIxX BMeCTe CO CMeLllaHHbIMH IIpOW3BOAHbIME 
NO NOpaAyKa M BKJIOUMTebHO. 

Teopemp 2, 3, 4 uw 5 pacnpocTpaHstoTca Ha KpaeBylo sayauy (14), (15). 
B uactuoctu, ecm fy YAOBJIETBOpxeT NO BCeM apryMeHTaM ycsoBHtO JlumuMNa 
c KouctanTol L, a (m— 1)-e npowsBogupie of) TakxKe YOBMeTBOPAIOT yCuJO- 
Bulo JIMmmMia 10 BCeM apryMeHTaM C KOHCTaHTaMH, cooTBeTcTBeHHO L”), To 
IA TOrpeliHOCTH, WolyckaeMow Upw pemenwH sagayun (14), (15) merogom 
KOHEYHBIX Pa3HOCTel lO paHee OMMCaHHOl CxeMe, NOJYUHM OleHKy 


N 28 m fx 
> fee ots dM aul | +... 


v=1 iy =I 


m 
Ba) (v) 
. + >, | Uxi ki 4 =e. Ut ae ere eet } < 


awe ee 


: Cony an 
Set elLM NM [eo ll sjeqeype le Pela 
Lene m—t1 m 
m q@) @ 
a+ aT E l—a—... — ee be |+ [(m— 1)! — 1] aa } s 
re e=e(fy,h,, ... , hm) Bbipaxkaetca aHasoruyHo (13) yepes marr 
Hi; Rasindativa ulin Onkin et ereliew Ge Ck — 6uHOMHasIbHbIe § kK oacbcpuWHeHT ET; 


koucTtanta M  Bblpaxkaetca uepes pasmMepbt o6mactH; w= LNM (x, + 


= X92, Cs COQ + Xm). 


Mockosckni rocyapcTBeHHblli yHuBepcuTeT Ilocrynuso 
uM. M. B. Jlomonocosa 31 V 1957 


HWUTHMPOBAHHASH JIMTEPATYPA 


* 5B. M. By zax, JAH, 109,N1(1956). 2 B. M. By gax, JAH, 112, M2 (1957). 
7H. M. ApsruesBa, Koneywnopasnocrapie mMerogb pewenua 3aqaun l'ypca, Apropedepar 
KaHAufatcKon Aucceptauuu, JILY, 1956. 
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Joxrrzanp Akawqemuu nayxr CCCP 
4957. Tom 117, Ne 4 


MATEMATHKA 


Pyjomd BbIBOPHbI . 


O CBOMCTBAX PELUZEHWM HEKOTOPbIX KPAEBbIX 3AJ,A4U 
JJIA YPABHEHHM MAPABOJIMYECKOFO THNA 


(IIpedcmaeaerto axademukom C. JI. Co6oneeom 18 VI UE’ 


B wacTosileH paOoTte JoKa3biBaeTCH OHO3HAYHOCTb HEKOTOPbIX KpaeBbIx 
aad vid WuddpepewuUHabHbIX ypaBHeHHH B WaCTHBIX MPOM3BOAHbIX Mapa6bo- 
wuecKorO THIa H HelpepbIBHad 3aBHCHMOCTb pelleHHH OT KO9dPHIHeHTOB 
paBHeHHA, OT IpaBbiIX YacTeli H OT HavaJIbHbIX H KpaeBblxX ycuOBHH. Mcnosmb- 
3yeTCA MeTOX, paspaOoraHHpili Xondom (1,7) HO. A. OneuuK (°). 

Ilyctb G—oOsacTb B f-MePHOM eBKJIHAOBOM poctpancTBe Ep, TOUKK 
KOTOporo o6o3HauHM uepes X =(x,, ... , Xn); COKpalljeHHo Oyyem mMcaTb 
ee See 2, (X= Fy ov. 5 Xn), WX, FS ayy a. tab) 
met. J. Luananp G xX (0,7) o603HauuM cuMBOsIoM V, ero HHKHeEe OCHOBAa- 
ave — CHMBOJIOM Z, OoKOBYy!O NoBepxHocTb (O< t< T) cumBousiom S. Ilonoxum 
Wee G << <0,7> gas O< t< 7. Flycts 


HIN y ee Se —uz+cu 
hy Jal t—t 
MMHeHHBIH JudpdepeHivaNbHbI ONepaTop, KOSpPPMUKeHTHI KOTOPOFO ABJIAIOTCA 
HeMpepbIBHBIMH WM OrpaHHeHHbIMM *yHKuMAMH Ha V-+S+Z, c<O0 4H Qos 
n 


Beex i; Hw BCclony B V+S+Z cipaBeyqmBpo HepaBeHCTBO »} aij; > 


i, f=1 


n 
=m MN, m =const>0. O rpasuye o6acTH G OyqeM ipeqnouaraTb, uTo 

pa 
OHa O6Ia laeT Ce LYIOULUM CBOMCTBOM: JI KaxOn TouKH PE S cyujectByer cepa 
Kptakan, uo Kp CV u Kp () S = {P}. Ecum rpasnna o6nactu G o6pa3opana 
[Bark bl HeMpepbIBHO judppepeHUMpyeMOM MOBEPXHOCTbIO, TO 9TO YCJIOBHe, 
OUeBHAHO, BbINOHeHO. Uepes / o003HadHM HallpaBuJeHHe, o6pasylomee Cc 
BHYTpeHHell HOpMaubio cibepp! Kp B TOuKe P OCTpHIH yrou. 

Teopema 1. JTycmb u(X,t) aeasemca @ o6nacmu V peuleHuen ypae- 

HEHUA 


L(u) =f (x,t), | (1) 
Henpepolenum Ha V+S+Z. Iycmo(X,,t) €S;, u(X,t)pu(Xi,t) na 
ViS+Z. Ecau f<0, u(X1,t1)<0 u ecau u ne aAganemcA nocmoAHHoLM 
6 Vi,, mo 


lim u(X, t) —u(Xy, t 1) 
epee) Vid oa eh 


20e (X,t) usmensemca 6 NaNpaeacHuu L. 
S3ameuauue 1. M3 reopempt | HenocpeyCTBeHHO BbITeKaeT, YTO HerO- 


CTOAHHOe (B OGsacTH V;,) pelllenHe wu ypaBHeHHA 
TE) ==. 0 (3) 
2* 563 


ae (2) 


He MO%KeT JOCTHYb HH MOJOMKUTEbHOrO MaKCHMYMa, HM OTpHWaTeJIbHOrC 
MHHHMyMa B TOUKe (Xo, t,)€S, ecmu Ou (Xo, ty)/dl = 0. 

Sameuauue 2. Ecau c=:0, To u He MOKeT JOCTHUb HH MaKCHMyMa 
HH MHHHMyMa B TOUKe (Xo, to). B 3TOM yTBepxKeHHH CO,epxKUTCA OOOOUIe- 
HHe€ HEKOTOPBIX TeOpeM, JOKa3aHHbIx Ayepom u Ppeltzom (* ®). 

HoKa3aTeJIbcTBy TeopembI | mpeqnouwiem cueqyIouly!io JIeMMy. 

Jlemma. ITycm’ K—cqdepa c paduycom R,K CV. ITycme 6 mouKe 
(X,, t,), aercawel Ha ee epanuye, U npunuUmMaeM Cede CAMmOe MeHbULee OMPU- 
yamenbHoe 3Hauenue. Ecau mouxa (Xj, ty) He ABanemca nostocom* cqbepot K 
u ecau | 

u(X, t) >u(Xj, t,) (4 


e K npu (X, t) (X,, ty), mo cnpaeedauso Hepaeencméeo C4) 
JoKxa3sateabctsBo. Hayao koopquHaT moMecTHM B WeHTpe ccbeppi K 
loctpowm ciepy K, ¢ wenTpom B TouKe (Xj, ¢,) Tak, 4ToOb PyHkuMs 
g(X)=|X |? gocrurma wa mMHoxectBe K 1] Ky nosoxKuTebHOrO §=MMHAMyMa 
Jaa dyukonn h = e—* (Xr?) — e—2R* 6yner L (h) >0, ecum BosbMeM JocTa: 
TOUHO Oosmbuoe «. Ilostomy dyHkuHA u—eh He MO*KeT JOCTHYb MHHUMYyMé 
ua K 1 Ki, CaleqoBaTembHo, pH ocTaTowHO MasbIX ¢ OyyeT u—ch>S 
> u(X,, ty) B K Q Ki, orkyga yxe serKo NOJYYHTb YTBepx]eHHe JIEMMBI. 
JlokasatenmbcTBo Teopemp! | Jina Beskow TouKu (Xz, ty.) Kp 
AA KOTOpOH U (Xo, tg) = U(X), t,), omKHO ObITb, NO Teopeme HupenGepra (7) 
to<t;; HTaK, MOXKHO NpefnouaraTh, yTO Bce TOuKH Kp yOBJeTBOpAIOT He 
papencTBy (4). UToObl 3aKOHYHTb JOKA3aTeIbCTBO, JOCTaTOUHO Tellepb BOC: 
TOJIb3SOBaTbCA TIpeAbIAyWleH JIEMMOH. 
Teopema 2. Ilycmo u—xHenpepoisnoe Ha V+S+Z pewenue ypaene. 
Hus (3), yOoeremébopsiolee Kpaeeomy YCrosuto 
L(u)=a% 4 ou =0 (5) 
Ha S u HauaNbHOMY YCaAoéeuIO 
=O (6 


wa Z. Ilycme, Oanee**, a? (P) + 62(P)>k>0, a>0, 0<0. Toeda u= 
6 o6naacmu V. 

J\nma JoKasaTeJbcTBa TeopeMbl 2 WOCTATOUHO BOCHIOJb3OBaThCA TeopemoH | 
CyemaemM elle OfHO npegnomoxKeHue O ToBepxHocTH S, a HMeHRO, 4TO OK: 
HM€eT HEIIPepbIBHO HSMEHAIOULYIOCA KacaTesIbHy!0 nocKocTb. Torga cero: 
IH€ HH2K€ TCOPeCMbl MOXKHO OKA3aTb TAaKHMH 2Ke TIPHeEMaMH, KOTOPHIMH BOC 
TOb30Baacb O. A. OnelinuK B pa6ore (3). 

Teopema 3. Iycme u(P)—nenpepoienoe na V +S + Z pewenue ypae 
HeHUuUA (1), yOoereméeopatotMee epic (5) uw (6). Toeda, ecau o603naxuumi 
Y= Saecea SE 
M Sean OEE rere | 

Teopema 4. JITycmb npu s1o6e1x gynkyunx ,(P), be(P) Kaacet 
Cr (R>O) cytyecmeyem pewenue ypasnenun L(u)=0, ydoesemeop siowe 
ycnoousm u=~, Ha Z, L(u) =, na S. Ecau gynxyuu a, b npunadasescan 
Kaaccy Cr, mo pewenue ypaenenun (1), yoosremeopatowee ycaosuam u = © 
4a Zu 1(u) =o, na S, yOosremeopnem Hepasencmey 

M m 


Ko 
EES sarah + te + eee Dee 


ede R= DY lan|+ Dd) |o:+[e|+1, M=suplf}, Mm, = Sup|91|, Mm, = 
i=1 


i, R=1 


=i SUP hPa) 


* 
Tak HasbiBaem TouKxy cep K, OpAunata ¢ KOTOpoH caMad MeHbIad HIM caMan 6omt 
wad H3 OpauHaT ¢ Bcex ToueK cibeppr K 


“* Betoxy 8 JaibHelilemM STH NpesnonoxKenna OCTaHyTCA B ense. 
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Teopema 5. Ocmaeum 6e3 u3meHeHuA obo3sHaueHUuA U npednonoowenus 
3 meopemol 4. Jlanee,nycme sup c<c0. ITycmo u — pewexnue ypaexenua 


L,(u) = 3} a, Beat Maa by = Ps th - Lier 


t, j=1 


—- — Sala a ee 
doenemeopsriowjee YCAOGUAM U= 9, HaZ u Oe ee bu=o, na S u umew- 
yee O6e Henpepolenble u OepanuueHHoie npouseodnoie Ha V+-S+ Z. Toeda 


asHocmb |u—u| OyOem npouseorvHo maanoti npu YCaceuuU, 4YMO pasKocNUu 
oagquyuenmos YpaeHenull, PASHOCML HAXAAHOLX U Kpaesolx ycarooull U pas- 
Oocmu NpaBolx wacmeti ypaeHenuti OyOym Oocmamouno marvel no abcosomuoti 
eAUNUHE. j 


‘Teopema 6. Ligeia npu gdynxyuu W Kaacca Cy na V, a Komopoti 
npasedAueo Hepasertcmé6o min L(W)>0, cytyecmeyem pewenue Uy, ypaéeHe- 


V 
ua L(u,)=L(W), yooeremeopsiouee OOHOPOOHLM HAYANbHOLM U KpaeEolMm 


CAOBUAM, U NYCMb Oanee, CylMecmeyem pewlenUe U, YpaeNenusA (3) makoe, 
apo Uy = 0, Ha Z ul (U2) = 2 na S. Toeda OaA pewenusn u ypaenenus (1), 
JAA KOMOPOZO BbINOANAIOMCA Me ICE HALANHOLIE U Kpaesole YCAOeUA, 4MO Li 
JAA MYNKYUU Uz, UMeeM OLVEHKY 


|4(P)|<m.+aa a + OM 


2de C — nocmosnHan, 3a6ucsiuan om Koad~uyuenma ypaenenuan u om dynk- 
yuti a,b, HO He saeucAlWaA HU om 9;, Hu om f 

TeopeMbl, aHajorHuHbie TeopeMamM 1—6, MO%XKHO fOKa3aTb HM B CJy4ae 
rlayqkoH NOBMxKHOH rpaHutbl S, KacaTesbHadA NOCKOCTb KOTOPOH HH B OHOW 
TOUKe He NepMeHAUKyJIApHa K oc ft. 


MatemaTuueckHl WHCTHTYT Ilocrynuio 
UexocuopaukoH AKajeMuH HayK A AYE AGI) 


WUHTHPOBAHHAA JIMTEPATYPA 


1E. Hopf, Sitzungsber. Preuss. Akad. Wiss., 19, 147 (1927). # E. Hopf, Proc. 
Am. Math. Soc., 3, 791 (1952). 3? O. A. Onefinux, Marten. cOopu., 30(72), 3, 695 (1952). 
“Gy. Adler, G. Freud, Acta Mathem. Acad. Sci. putes , tb —2) 15701956). 
5 Gy Adler, Acta Math. Acad. Sci. Hung.,1, 3, 429(1956), 6G. Freud, Acta 
Mathem. Acad. Sci. Hung., 1, 3, ey (1956). ( Nirenberg; Comm. Pure 
and App!. Math., 6, 2, 167 (1953). 
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Jloxaagm Axayemun nayrk CCCP 
1957. Tom 117, Ne 4 


MATEMATHKA 
M. HW. KJIMOT-JAWMHCK MM 


O BbICTPOTE CXOJMMOCTH METOJA OPTOPOHAJIBHBIX 
MPOEKUMM Jin MEPBOM KPAEBOM 3AA4H YPABHEHHA 
NOJIMTAPMOHHYECKOrO THIIA 


(IIpedcmaeaeno axademuxom B. H. Cmupnosoim 6 VI 1957) 


§ 1. PaccmorpuM 9u1IMTHYeCKoe ypaBHeHHe 


Qn 


211 
ee) Cre ee (1) 


=; Ox2m—k dy" 


¢ MOCTOAHHBIMH BeLIeCTBCHHBIMH KOZpdulMeHTamu A;,. PasoObeM COBOKYNHOCTb 
KOPHeH COOTBETCTBYIOWerO XapaKTepHCTHYeCKOrO ypaBHeHHA 


2m 
> Ap ge =0 (2) 
k=0 

Ha J[Ba KOMIIJICEKCHO COMpsxKeHHBIX HaOopa {pp}, fun} (Qe = 1,2,..., 


HW BBeJeM KOMIJICKCHO-COMpAxKeHHbIe OnepaTopp!l Mn, Mm, rye 


Tora ypaBHeHue (1) MOxHO IIpeqcTaBuTb B (popme 
Mn Mm u= ie 


Iycrb oOnactb S orpaHwyena KYCOUHO-riayqKOH 3aMKHYTOH KpHBOH )Kop- 


gana IT. Bygem cuntatp, uro BS fe€Lipa«. B odnactu S umerca pemenne 
ypapHeHua (1), yqoBmeTBopsiomee Ha KOHTYype I’ rpaHHuHbIM ycsIOBHaM 


tlp = ay dn pe) (ee ae (3. 


Tloq pewienuem 3ajauu OyeM NOHHMAaTb (byHKUMIO W(X, y), YAOBETBOPsAIO: 
uly!o, TomuMo (1) (3), culeqyroulHM TpeOoBaHuaM: uw E C4 (S), u @ Cop Ce 
Mite © LatS): 

§ 2. OrmeTHM HeCKOJbKO (aKTOB, CYIICCTBCHHBIX JIA MOKasaTeJIbCTB: 
OCHOBHBIX Pe3yJIbTaTOB. 

KommviekcHy!0 (yHKUMIO 9 (x, y) OyeM OTHOCHTS K KJIaccy Qy,,(S), ecu 
He ones CIeLYIOMIMMH CBOHCTBaMH: ©EC,(S), ¢€L,(S), B oOnacTu & 

mP=UVU. 

Ilyctb 9 € Qm,, (S), a(x, y) — NpousBoubHad BHYTPpeHHAA TOUKAa OOacTH S 
[yctb 6— paccTosHHe OT 9TOH TOUKM YO OsMxKalinmeli TouKM KoHTypa I 
5, = min {*/., 6} u D(6,)— Kpyr paguyca 6, C WeHTpom B TouKe (x, y) 
366 


opMyia [puna asa onepatopa M,, no3BoumeT yCTaHOBATb OWeHKU 


| log 8; | "a 
< No, m er | \\ leit dx dy| (oe Welt) 1 3G) 


D (8:) 


0° @ (x, y) 
On 0y? 


Wecb No, m— KOHCTaHTa, He 3aBHCAad OT BbIOOpa Y HM TOUKH (Xx, y). 


IlycTb cpequ auces HaOopa {yz} HMeeTCH g pasIMUHBIX YHCeT (Uy, Uo, ---, Ug), 
PpaTHOCTh uNcia pw, pasHa 8, (1=1,2,...,9) w B=max{p. Ecam 
€Qm,,(S), TO B S cnpaBeuBo mpeycTraBnennue 

Ne 
9(%, y)= >) Dd yor, + (1), (5) 
i=) r=0 


re 22 = xX + wy; o1,- (21) — HeKoTOpble (ynkumu, avawuTMdecKHe (Kaka m0 
BOeMy apryMeHTy 2;) BO Bcex TOUKax (x, y)ES. 
PaccmoTpuM cuctemy yHKuuit 


ry”, ecn e Es 1 beds, 


1-1 
Aa ii) == 
aL yf, ecm k=8+m(s—1)+ >) 8+, 
j=l 


fe uHexchr .o,/,r mmpoOeraior sHavenua: o=—1,2,...3; 1=1,2,...,q; 
f—0,1,..-.,8:—1. Ouepuguo, uto b:€ Qa, (S) (k = 0, 1, ...). OOosna- 
auM 4depes {pp (x, y)} CucTeMy MHOroWeHOB, MOJyYeHHy!O B pe3ybTaTe OpTo- 
HOPMUpOBanHA CHcTembI {bp (x, y)} To OOmactH S. Onupaacb Ha topmyvry (5), 
reopemy, okasanHyio A. WM. Mapxymesuyem ((1), ctp. 428), u Ha HepaBeH- 
cTBo (4), MOXxXHO TlOKa3saTb, 4YTO HMeeT MecTO Teopema |. 

Teopema 1*. Cucmema {pp (x, y)} samknyma e kaacce Qy,,(S), npurem 
p20 Pypoe dyxkyuu o € Qy,,(S) cxodumca K 9 pasHomepHo 60 6CAKOU 3AMK- 
Kymol oOnzacmu, YeAuKOM Codepocatyetica enympu S. 

§ 3. Ilyctb g(x, y) —TpousBombHoe peuleHue ypaBHeHuA M,, g(x, y) = 
= f(x, y), YyoBmeTBopsiomjee tTpeCopaHuam: gECp(S), g&L,(S). Torga 
wMeeT MecTO Teopema 2. 

Teopema 2. Ecau u(x, y) ecmb pewenue sadauu, caopmyAauposannolt 
é § 1, mo cnpaeedauso paeerncmeo 


u(s, y) =s7\\[eG0—- Yard] Gy, @—m1—yaedn, (6) 
R=0 


RY 


20e Gy (x, y) — OCHOBHOe CuNeYyAApHOe pewlenue ypaeHeHUA Mn Gi, Cru c; 


&, — koappuyuenme Pypoe bynkyuu g (x, y). 

JlokasatesbcTBO TeopembI 2 omupaetca Ha Teopemy I, a Tak»Ke Ha @op- 
Myy [puna qua onepatropa Mm. B Tom uyactHom cayuae, korja M=A, 
aHajornynad Teopema Obiia JoKa3saHa 3. E. Pacampconom (*). Jaa m= 1 
wu m= 2 coorBeTcrBylolive OKasaTeJIbCTBa IIpHBeyeHbl B (°,*). 

§ 4. B xauectBe f-ro UpvOmmKeHHA kK pelleHMio saqauH u(x, y) Oyzem 
paccMaTpHBaTb (yHKIUHIO 


tnt #) = ae7\\ [eG — Deira D] Ox, E—% 1-H dn. (7) 
Ss =0 


* Tlpw qoKasgaTeibcTBe STO Teopembl B CAyyae m2 MpHUloch MpeANoOxKUTb, ITO 
oOnactb S 3Be3qHoro TuMNAa. 
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Jiemma. Hmetom mecmo oyenkKu 


0° (u Gil Un) 


St) | Ne, nho)| ER ae Ona 
Oe MO nee 


(x, y) 


20e Nom He saeucum om n u eolbopa mouxu (x, y)ES, he (2) = 1 npu c= 


=0,1,..., m— 2; hg (8;) = |log8,| npu c= m—1, hg (0,)= 8° 21" | log Oye 


npu o>m. : 
TlokxasateabcrTso. Cocrasum pa3sHocTb yuku (6) u (7). Ee MoxHo 
udpepenuupowaTb MO 3HakOM uHTerpasia m—1 pas. [aA AoKasaTesbcTBa 
jemMbl upy o=0,1,...,m—2 focTaTouHO IIpMMeHHTb K MpOH3BO]HbIM 
yKa3aHHoi pasnoctu Hepapenctso ByxaKosckoro. [lycrb Tenepb ¢ =m—1. 
Torga o6aactb S cCooTBercTBylolero HHTerpasia cyleqyeT pasOHTb Ha [Bez 
D(8,/2) uw S—D(6,/2). Usrerpan no o6snactu S' — D(d,/2) Moxxo one- 


HHTb C MOMOUIbIO HepaBeHcTBa ByHxAKOBCKOrO, HOO TaM (byHKUHA Gi, OCOOBIX 


Touek He umeet. IIpu omleHKe uHTerpasia no OOnactu D (6,/2) HyKHO yuecTb, 

uTO B Heli TpousBoyuble or Gz nopsyka m— 1 uMeloT OCcOOeHHOCTD Tula 
m 

l/r, lpwuemM, B cusly oueHoK (4), 


+e 


Deroy) | <No,m (6/2) N06 @/2)]| Die, P| - 


h=n 


max 
D (83/2) 


Ilycrb, Hakonell, > m. Slcuo uro 0™—1(u — up) / Ox™ Oy € Qr,, (S), rye 


Tom = Mn Mm. CneqoBaTembHOo, JIA 9TOM GYyHKUMH MO%KHO HanvCaTb Hepa- 
BeHCTBO THa (4). OueHHBaad B yKa3aHHOM HepaBeHCTBe HHTerpas (C MOMOLLbIO 
y2Ke MOJYYeHHOH OWeHKH AIA O™=1(u — Up) /Ox™dy™), WOoKaxem TpeOyemoe. 

§ 5. Baicrpota cxOqHMOCTH MeTOjla OPTOrOHaJIbHbIX MpoekKUHH HaxOJUTCA 
B TIpfMOH S3aBHCHMOCTH OT cTeneHH! riaqKocTH;! pemenua u(x, y). Mmenxo, 
WMeeT MeCTO CJleqyroulad Teopema. 

Teopema 3. JTycmb c6aacmo S oepanuuena Kpueoti /Kopcana TY, Kpu- 
eu3sHa KOoMOpOU KaK q@yNKYUA OAUHOL OYeu NpuKadAescum K Kaaccy Lipa. 
ITycmo @ S u€Lip(k, 4), g Lip (k—m, 4), npusemk > 2m—1,0<A< 1. 
Tozda 
h—m—(8—1)+2 


O° (uaa he) 
| u B+ <Co, m he (31) |] ? 


Ox” dy? 


(x, Y) 
20e a(n) =logn, ecau konmyp VT ne axaaumuyeckuti, u a(n)=1, ecau 
T — anaaumuueckuit Konmyp. Sdeco o=0,1,...3 Co,m— KONCMaHma, He 
sagucsluaa om n u evldopa mouku (x, y)ES. 
Tloxa3sateabceTso. Paccmorpum dynkunio o=g—M uw. Acuo, uto 
BS o€Lip(e—m, a). C xpyroli croponb, Ha OcHOBaHHH Teopemp! 2, 
oo 


o= igs Pr, CUCOBATeJIbHO, 9TA (PYHKUUA NPHHAIeKUT K KwJaccy Qm_,, (S) 


t= 
u MONET ObITb MpeycTaBsieHa B (opme (5). M3 cbopmyapn (5) u BKmO“eHHA 
e€Lip(e—m,\) pseirexaer, uTo B S w,,(21)€Lip (k—m—6,+ 1, d). 
Ilostomy, onupasich Ha pesyJIbTAaTbI, yCTaHOBseHHEIe Kyptuccom (°) u Cupes- 
JIOM (7), MOX%KHO yTBepxXaTb, YTO JIA KaxKoro nN CyWlecTBy!IOT TakHe NosH- 
HOMBI P;,;,n(z:) CTeneHH  B 21, YTO paBHOMepHO B O6nacTu S 


q Bj—1 Ronen 
(x, 4) — Dy cy Pb olen <c[*@] 3 ae 
l=1 r=0 
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BospejeM 3TO HepaBeHCTBO B KBaf[paT M Mponnrerpupyem no o6sactu S. 
aMeHHM 3aT€M MHOFOUeH, CTOAMMH B JIEBOH aCcTH, OTpesKOM payja Pypbe 
YHKILHH ©, a (PyHKWMIo »—ee pxygom Dypse. Tlonyuum 


Cc 


Dla P<cna. s[*2 


> 
t=6+mn : 


i [k—m— (8—1)+A] 


TO B COYeTAHHM C JIEMMOM JOKa3bIBaeT TeopeMy *. 
§ 6. Paccmatpupaemaa s3ayaua OlyckaeT BapHallMouHyio PopMy.IMpoBKy. 


n—1 
€HCTBUTeIbHO, BeNMunHa My, = g— >» £r Pr MOXKeT ObITb Halijena u3 
ian 
CJIOBHA MHHUMyMa nurerpasta\\| Mn Un|?dxdy, ec/lM B KayeCcTBe JOMYCTHMBIX 
- , Ss P 
paTb (yHKUMH BHA 
n—l 
Mim tn (% 9) = B(x Y)— Dy cnn (%, 9): (8) 
h=0 


| Ormetum (mpH m= 2 cm. (5)), ¥TO Aa OMpefeneHHaA “aACTHBIX Npon3sBo]- 
HBIX O™ Un /Ox®: Oy JOCTATOUHO PeLHTb CHCTeMy, COCTOSILyIo 43 m+ 1 sm- 
1eHHbIX asIreOpawyeckuX ypaBHeHHH Tuna (8), COOTBeETCTBYIOWIMX pa3JIMUHbIM 
smocoOaM pasOveHHuaA KOpHeH ypaBHeHHA (2) Ha Ba KOMMJI@CKCHO-COMpA2XKeHHBIX 
ta0opa. IIpousBoqubie Hu3Wero NopayKa (BKIO“ad HW CaMy (PYHKUUIO Up (x, y)) 
MoryT ObITb HalieHb!l TOra C MOMOWIbIO KPHBOJIMHEHHbIX MHTerpasJiOB, BbIUH- 
CIIAEMBbIX QJIEMCHTAPHO, TaK KaK UX NOMIHTerpabubie (PYHKUHH ABJIAIOTCH 
MOJMHOMaMH OT X uy. TakuM o6pa30M, Ia NomyyeHHa f-ro npHOsMxKeHHA 
pakTHyecKH He TpeOyeTCA BbIYHCIATb CHHIYJIAPHbIM WMHTerpas (7). 

§ 7. ConoctapyM ObICTpOTy CxOJuMOCTH UccefyemMoro MeTOqa H MeTOya 
PuTua. Orpanvuumca paccmoTpenvem calyyan m= 1. V3 Teopempr 3 3akut0- 
qaeM, UTO NOrpelwHocTh |U—Up4,| MeTOAa OPTOrOHaJIbHbIX MNpoeKWHH Mpo- 
nopuvovasmtva (logn/n)k—1+4, Tipu tex Ke NpeqnooKeHHAX O cTeMeHH rulay- 
KOCTH TOUHOTO pelieHHA TorpeliHocTh |U—U~n4i):| MeToga PuTua mponop- 


IMoHabHa VY logn/nt—1+ ((9), crp. 384)**. Takum o6pasom, mpakTwyeckH 
IMHaKOBaA OUe€HKA MOrpelIHOCTH COOTBeTCTByeT B MeToge Putua (n+ 1)? 
lapaMeTpaM, a B MeTOJle OpTOrOHaJbHbIX NpoekuHh n+ |. Ilpw paBHom yucse 
lapaMeTpoB (T. €. IPH NPpHMepHO OMHAKOBOM OObeMEe BHIUHCJIeHHH) OleHKa 
IOrpeluHOCTH B HCCeyeMOM MeTOJe OyfeT 3HaUHTeJIbHO JIyULe OLeHKH Me- 
roja Putua. Hakonell, oTMeTHM, 4TO, B OTMHUMe OT MeTOga PuTua. B metojge 
IPTOPOHAJIbHbIX MpoekUMH OOecneyeHa CXOJMMOCTb (BO BCAKOM CJlyyae BO 
sHYTPCHHUX TOUKAaX OOacTH S) NpoHsBOAHIX JOOOrO NopsAKa. 


JlenunrpaycKun Tlocrynus0 
UH2XKEHEPHO-CTPOHTEJIbHbIN HHCTHTYT 24 V 1957 
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ITY, 146, cep. bus. nay, B. 8, 131 (1952) 4M. HW. Kauotr-Mamuncknu hi, Coopn. 
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* Onupascbh Ha pesymbTaTH, ycTaHoBsenHEie C.H. Meprensuom ((8), crp. 109), Mo2xkHo 
aCcMOTpeTb Takxe culy4ali, Korga I — kycouHo-rianKan KpuBaa MKopsana. 

** B oO0HX MeTOaX MbI HYMepyeM NpHOHxKeHHA TIO YHCY MapaMcTpoB, OMNpeWesAeMbIx 
3 YCJIOBHSI MHHHMyMa COOTBeTCTBYIOWNX HHTerpanos. B meroge PUTA MpHOMMKEHHE U(q 14): 

n 
a3BICKUBaeTCA B Copme Q(x, y) ma Giakes a Ge 
o, T=0 
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Jloxnagp Axagemun nayk CCCP 
1957. Tom 117, Ne 4 


MATEMATHKA 
r. K. JIEBEJb 


HEPABEHCTBA JIA MHOPOUJIEHOB HW HX MPOWM3SBOAHBIX 


(IIpedcmaeaexo axademuxom M. A. Jlaepenmbesoin 8 VI 1957) 


B 9TOl 3aMeTKe MbI IIPMBOJMM HeCKOJIbKO TeOpeM, JalOulMxX OLeHKH quis 
MpOHSBOJHbIX TPHTOHOMeTpHYeCKOrO NOJIMHOMa 


Tn (8) = >) (ancosk6 + 6; sin £8) (1) 


k=0 


WJM alre6pawuecKoro MHOroUseHa 
= 2) a,x. (2) 


Teopema 1. Ecau mpueonomempuueckuii noaunom (1) cmenenu He eouue 
n yOoeremeopnem Onn ecex § nepasencmey |Tn(9)i<tn(@), 20e tp (8) — 
HEOMPULAMEAGHAA PYHKYUA, UMEIOLYAA HeNpepolenyto NpouseodHyio ty (0) ram 
nops0Ka (r =0, 1) c modynem nenpepolenocmu 


o, (A) = sup |tn? (8) — tr? (H2)| (81, % €[—, =]), 
|9:—02|<h 

mo 

®, Sue 


ed ) |< (Any [tp (6) + #2 | (n, k= 1;2,..., 70 2, ae 
20e A—nocmosnHaa, He 3sagucsuyana om Tp u k, 

B uactHoctu, Korga t,(9)= const, k= 1 u T,(8) ecTb YeTHEIN TpHroHO- 
MeTPHYeCKHH NMOJMHOM, HepaBeHcTBO (3) NpeBpalllaeTcA B H3BeCTHOe HepaBeH- 
CTBO JIA asreOpawyeckux MHorouseHos ((1), ctp. 72—75; (7), cTp. 27), HO 
c 6omee rpyOok KoncTaHToH. Ecsm t, (6) Meet orpaHHueHHylo BTOpyio Herpe- 
@, (1/1) 


PbIBHYIO MPOH3BOJHYIO, TO &, (t) = O(¢t), MosToMy ocTaTOUHBIN wien Rk 


B WpaBpol uactru (3) 6ywer uMeTb NopsyoK O(n). 

SaMeTHM B CBA3H C 3THM, 4TO CCIM MbI OyeM YyuAaTb CBOMCTBa PyHK- 
nun t,(9), HampuMep, TpeOoBaTb, 4TOOb] OHA HMeJIa OrpaHHyYeHHy!o TpeTbK 
IPpOH3BOJHYIO, TO 9TO OOCTOATEMLCTBO HE MPHBORHT K yJIyYWeHHIo MopayKa 
ocTaTouHoro wieHa. OH wonpexkHeMy ocTaeTca paBHbIM O(n), Kak 9TC 
JerKO MpoBepHTb Ha ipumMepe T,, (9) = sin?n <n? sin? 6< t, (0). 

Onpegenenuue. Byyem rosoputb, uro dyHKunA w(t) yOBMETBO- 
ea ycnosuio A®, ecan Ja Hee BEIMONHAIOTCA CBOLiCcTBa: 

2, 


jivco: (Pyne en} 
2) Se a Sts <4, 0<a); 
fe “ip (0<h<t< Ge 0<8), 


? 
n= 


rye C — KOHCTaHTa, He 3aBHCAuad OT fy H fy. 
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Teopema 2. Ecau 0a mpuzonomempuueckozo noaunoma T,,(8) eeinoa- 
Haemca Nepasencmeéo 


i 1 
iTn()|<o (SE +) <a), 


n 


de w(t) yOoeremeopsem ycaoeuro A’, mo 


[TH (0) |< (Anjro (SOT 4. 


n* ase 


NOCD eens 


de A—nocmoannas, ne saeucsuan om T,(9) u kR. 


Teopema 3. Ecau gyuxyua w(t) ydosaemeopaem ycaceuio A&, 2de 
=1, O<B<1, mo Ona awb6oz20 anze6pauueckozo mHoecouneHa Py (x) u 210601Xx 
r, Pp, p’, yOoeremeopsuoigjux nepaeencmeam 1<p<p’<oo, umeem mecmo 


P,, (x) 81? (x, n) 
o {5 (x, n)/n| 


Pe) Se xs 1) 
@ [3 (x, 2)/n] 


{ 2n \ijp—ilp’ 
A(s=a) 
L p(a,b) S ( 


b—a Lp(a, by’ 


2106 w) Go) 


b—a 


. 1 
20e 6(u, v) = +—; A=A(r)—Kkoxcmanma, saeucayan 


| b 1p 
mMoOAbKO om fr u alan 6) = (View Pde) . 


STO HepaBeHCTBO JIA HellepHoOAMueCKUX (PYHKUAH ABJINCTCA aHaJIOrOM Hepa- 
BenctBpa C. M. Hukospcxoro (*) qa TpHrOHOMeTpH4eCKHX MOJIMHOMOB HK 
WebIX PYHKUHH KOHeCYHOH CTelenu. 

B yacTHocTu, ecm B HeM TosoxKuTb w(t)=1, r=1/p, p’ = oo, To No- 
JYUHM HePaBeHCTBO - 


A 2n 
| User een 


| 
)? I Pallegao, 1<p<oe, 


fipescrapssionlee co6oH ycumeHwe HepaBenctBa J[>KeKcona (*) 


| Pr(x)|<K (a, 6) 2? || Palle pa, 0) 


Teopema 4. II]pu ycaosuax na dyAkyuto w(t), NQANorceHHelx 6 meope- 
me 3, OAA BCAKO2O aneebpauuecKkozo MHOeoUneHa Pp(x) cmenenu ne eolue n 
éolnonnaemcnA HepaeeHcmeéo 


PB, (2) 01%, 8) 
o [3(x,2)/2] 


| PLHSET (x, 2) 
@ [3 (x, 2)/n] 


(4) 


In 


2a \k 
(45=a) : 
Lp(a, b) —a Lip(asb) 


Gd 2 pc), 


20e A= A(r)— Koxcmanina, 3aeucsiyant monoKo om r (r NpouseoAbHO). 
_B uacruocru, ecmm nomoKuTb B (4) R= 1, w(t) =1,r=—p u p=, 
TO rlomyyHM HepapexctzBo B. K. J[ssgpika (°) * 


P,, (%) 
8° (x, n) 


< An max 
aAaX<x<b 


* Dro HepaBeHcTBo ObilIO MOyYeHO HaMH ApyruM MeTOAOM He3aBHCHMO oT JI3aqbIKa u 
lOuIOKeHO Ha CeMHHape TO TeopHu MpHOJMKeHHA dyHkuui B MaremaTwyecKoM HHCTHTyTe 
um. B. A. Crexnopa AH CCCP ps xonue 1956 r. 
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Ec 2Ke nlomoxuTb B (4) w(t)=1 ur=0, TO TOMyYHM HepaBeHCTBO 
An \b 
|| Pir? (x) * (x, 1) lle gca.n < (55) || Pa (*) IIz (a, by» 


KOTOPOe ABAACTCH, OYEBHAHO, Oosee CHJIbHBIM, YeM COOTBETCTBYIOIIee Hepaq 
Beuctso H. K. Bapu (°) 
Hi kh): 
|| Pa? IIzp(a, 0) < cn || Pale ¢a, 


IIpH foKasaTeJIbCTBe M3JIOXKeHHbIX TeOPeM MBI NOJIbSOBaJIHCb TEM oOcTO- 
ATeJIbCTBOM, UTO TPHFOHOMeTPHYeCKHH MOMHHOM T,(9) nopaqKa n MO*KHO 
(CeCUHCIEHHbIM YHCOM cmocoOoB) MpeAcTaBUTb B Bue MHTerpaa 


2T 


Te (Gye —\ Km(t)Tn(9+u)du (m<n), 


0 


n m } 
rae Km(u) umeet Bu Km(u) = = + > cos ku + »s (a,cos ku-+6; sin Ru) | 
R=1 k=n-+1 
HW KOpPHUHeHTHI a, HW Ob, MOTryT ObITb JHOOBIMH. 
Tora 
4 e 
tT, 6) = =\ Kin (u) Tn(0 + u) du. 


0 


J\na nmouyueHusa HaliMxX HepaBeHCTB MbI MOJIb30BaJIHCb STHM IIpeACTaBuJle- 
H¥eM MpousBoqHoli 7%, (0), KaxKAbIG pas MO,Oupad COOTBeTCTBY!OMM OOpas0M 
KOSPULUMEHTH! Ap, H Op. 

B 2THX HCCJeOBaHHAX TakKe HCMOMb3SyeTCA JIEMMA: 

Jiemma. IIycmo P,(x)—aaeeOpauueckul mHoeo4uAen cmenenu <ng 


c? c? 
nycimbo Ha ompesKe |- 1 + 3) 1 — “il 6OlNOAHMEMCA HepaceHCcmeéeo 


Pal <(VI=# + 4) o (4S + 4). 


Toz0a, ecau w yOoenemeopsem ycaceusm meopeme 3, mo Hepasercmeo 


Pal) <A(VI—# + 4) (4S + 3), 


20de A—xnexomopan nocmosnHan > 1, Ne saegucnWanh om nN U X, beINOA- 
HAemcA Ha ecem ompesKe [— 1], l]. 

STa 3aMeTKa BO3SHHKJIa B pesysbTaTe paOoTbI Hal KaHAMsaTCKOH Ruccep- 
Tale, BbINOJIHeHHOH Oj, pyKoBoycTBom npod. C. M. HuxKoupcexoro. 


Tlocrynuso0: 
29 V 1957 


UMTHPOBAHHAA JIMTEPATYPA 


1A. A. Map kos, HM36p. Tp. mo Teopun HeMpepbIBHbIX ZpoGel u TeopHu MyHKUNK, Ha- 
HMeHee YKMOHAIOWMXcA OT Hy, 1948. 2? C. H. Bepumtexk x, Coop.cou., 1, KoncrpykTus- 
Had Teopua dyHKuni, 1905—1930, W3q. AH CCCP, 1952. %C. M. Huxoapnexkuiht, Tp. 
Mateo. uucr. um. B. A. Crexiopa, AH CCCP 38, 244 (1951). *D. Jackson, Trans. Am. 
Math. Soc., 40, 225 (1936). ®&° B. K. 3a, M38. AH CCCP, cep. matem., 20, Ne 5, 
623 (1956). H. K. Bapu, H3s. AH CCCP, cep. matem., 18, Ne 2, 159 (1954). 
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Joxrnayn AKanemuu waykx CCCP 
1957. Tom 117, Ne 4 


MATEMATHKA 


C. M. HHKOJIbCKHM 
OB OAHOH BAPHALMOHHOM 3AJAUE PHJIDBEPTA 


(I]pedcmagaexo axademuxom M. A. Jlaepenmoesoim 8 VI 1957) 


Jil. Vunp6OepT B OHO M3 cCBOMX cTaTeH (1) paccMoTpel culeqyIonly10 
3ayayy. 

Ha KommueKcHow nmuockocTH R (HIM Ha pHMaHOBOM TIOBeEpXHOCTH C KOHEeU- 
HBIM UHCJIOM TOUeK BeTBJICHHA HM KOHCYHBIM YHCJIOM JIHCTOB) 3aaHa 3aMKHy- 
Tad KpHpan C u xksiacc Qt myaKuun f, oOmagarwwlux CcweMyIOULHMH CBOKCT- 
 BaMu: 
| 1. ®yukuua f EIN onpesenena, HempepbiBHa HM KYCOUHO-aHanMTMUHAa Ha 


2. Besmmunua 


2 2 
bin= \((CY + Gy aren <e 
R 
KOHeUHA. 
3. IIpH mepexoye c OHO cTOpoHb! KpHBoH C Ha Apyryio (yHKuua | 
mpeTeplieBaeT CKavOK, PpaBHbIH eMHHLe. 
4. CpeyuHee 3HaveHue f lO HeEKOTOPOMYy OTpesky Y, He MepeceKatonlemy C, 
paBHO Hyulto. 
Tuap6epT qoKa3bipaeT, OrpaHHYvBaAcCb PaCCMOTPeHHeM B Ka¥eCTBe KPHBOli 
C 3aMKHYyTOrO MOJMTOHa CO 3BeHbAMH, MapaJWIeJIbHbIMH OCAM x u Y (He 
mpoxoyamiero B cayaae, ecu R— puMaHOBa IIOBepXHOCTb, Yepes TOUKH 
BeTBeHHA R), TO B Ksacce IQ cyulecTByer yHKUAA U, ANA KOTOPOH 
ocTuraeTcA MHHAMYM 
min D [fj = D[u]. ba (1) 
FEM 


TIpu 3ToM uw —rapMoHnyecKad dyHKunA Ha R—C, perymaApHad Ha Oecko- 
HedHOCTH. 

DopMyJMpyeMbie HMXKE Pe38YbTaTLI NOKAa3bIBalOT, YTO MOOOHbIC (PaKkTHl 
UMCIOT MeCTO H B f-MepHOM MpocTpaHcTBe (MbI He HMe€eM B BUHAY, BUpoueM, 
Kakux-sM60 o6o0OnleHHH pHMaHOBOM NMoBepxHocTu). Kpome toro Mbr uccuJie- 
AyeM 9KCTpeMabHyio (byHKUMIO UM aeM JIA Hee [pyroe SKBUBaeHTHOe 
ompeyesieHve B TeEPMHHaX, He CBA3SAHHBIX C BapvallMOHHOH sayayeli. 

Ilyctb g —oOmacTb BelllecTBeHHOrO MpoctpancTBa R,, orpaHuyeHHad jBa 
pasa HellpepbiBHO up pepenuupyemoli mopepxuoctbio A. Saqaqum Ha R,z—A 
cbyukumio f, uMelomlyio oO6obmujenHbIe (10 Co6omesy) MpousBo_HbIe NepBoro 
nopsyKa, YMOBJIeTBOPAIOWIMe yCJIOBHIO 


Difl = I S(ay dg <oo. (2) 


g 
=) 


Jina Tako (dyHkuuH nouTH qua Bcex Touek Q€A cymectrByior mpe- 


JeJIbI 
lim f (P)=f,(Q), lim f (P) = f_(Q) 
P- 42 P> ZO 
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COOTBETCTBEHHO CO CTOPOHbI BHYTPeHHeH (MOJOXHTebHOH) HW BHeLIHeH (OTpH- 
WaTesIbHOH) HopMasieH K A. 

MuoxectBo dyHkuHH o =f,, rye | — mpoHsBoJbHad 3afaHHadA Ha Ryz— A 
(PYHKUUA, yOBeTBOpAIOWlaa ycuoButo (2), o603HayHM yepes H. O6o3HauHM 
eure uepes As u A_s MOBepXHOCTH, OTCTOALIMe 0 HOpMasaM K A Ha paccTo- 
aHHue 6 ->0O or A cooTBeTCTBEHHO C MOJOXKHTeEMbHOM HU OTPHUaTeJIbHOH CTO- 
poupr. IIpH yocraTouHO MaJIbixX 6 3TH MOBEPXHOCTH Ip HasloxwKeHHbIX Ha A 
YCJIOBHAX HMe€IOT CMBICJI. 

Cnoi Vs Rp, orpaHvyeHHbId nopepxHoctamu As u A_s, COCTOHT 43 TOUeK 
P, TlOMO*weHHe KOTOPHIX MOMHOCTHIO OMpefesmneTca Napow (Q, A), rye Q EA — 
TOuKa, Ha HopMasiM K A B KOTOpoH Haxogutca P, u A — uncaoO, paBHoe pac- 
cTosHuIo P jo Q, B3ATOMY C COOTBETCTBYIOINMM 3HaKOM. | 

MoxkHO OKa3aTb, 4TO (byHKuUHIO f, YAOBeETBOPAIONLy!o ycwoBHio (2), 
BO3MOXKHO BHJOH3MCHHTb Ha MHOXKECTBE f-MepHOH Mepbl HYJIb HU Nocse 39TOTO 


\ F(Q. 8) —F, (QPdA =0(3) (00, 30). ' 


A 


IIpu stom /,€L,(A), T. e. uMeeT HHTerpupyembIli KBaypaT Ha A. 

SafamumM ua <A nenpeppipHo juddepenuupyemple dyHKunH a(Q)-40 uw 
b(Q) wu dyuxumo «~(Q)EH, uw nycth y—(n— 1)-mepHpiit napannenenunen, 
Haxojaumulca B Rp, HO BHe A 

Ilo onpegenenuio cdbyHkuua f MpHHayiexuT K Kaaccy IN, ecmu aaa Hee 
BBINOJHAIOTCA CuleyIoulMe CBOMCTBA: 

1) ®yxKuua f ompegenena wa R, — A, uMeeT Tam O6o6uIeHHbIe Mpon3- 
BOJHbI€ HW BbINOJIHACTCA HePpaBeHCTBO (2). 

2) Umeer mecto af, —bf_=x Ha A. 


3) ieee 


ag 

Ecum x= 0 wa A, To knacc Qt o603HauHM gepes Nip. 

Teopema 1. Cpedu dynkyuti f Kaacca IRN cywecmeyem u npumom 
COUHCMECHHAA PyNKYyUA U, OAA KOMOpoli OCYWeCMBAAeEMCA MUHUMYM BapUua- 
yuonHot sadauu (1). Oyxkyus u 2apmoxuueckaan na R, — A. 

Cuefyioulue yTBepxKeHHA SKBMBAJICHTHEI: 

a) (yHKUHA u yOBMeETBOpAeT yCIOBHAM Teopempl 1; 

6) m@yHkuua uECN u nA Hee wHMeeT MecTO 


Maid -Bcex | GON. 
B) pyHkunaA u € IN, rapMonuyeckaad Ha R,—A uw ama Bcex o€H 


lim | {5 55 (Q, 8) — a 54 (Q, —)} o(Q)dA =0, 


rye oo C RK —ToBepxHOCTb pafuyca p C WeHTpoM B Hayane KOOpyHHAT; 

r) mpH n=2 dyHkuwA u, rapMonuyueckad na R,—A, npHnaqmexuT 
K Jt uM QA moo conps2xKeHHOH kK Hei (byHKUMM U TOUTH AIA BCeX s (s— 
AumHa jtyru A) cymecTByloT npejedbuble sHayeHHa v, H v_ Ha A, yqoBae- 
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BOpHAIOuWve PaBCHCTBaM 


1 Ss 


{ u(s)ds 0) ¥(s) +4 w(t)dt + = 0, 
He 0 0 


u(s)=v_a’—v,6’, v(s)=v_a—v,b 


HW Ay — 3aBHCAMan OT UV MOCTOAHHAaA. 

B (ByMepHOM CJlyuae paccMOTpeHHas BbIIMe BapHalMOHHad 3ajlaya IKBHBa- 
JI@HTHA CielHabHoH (vacTHol) 3aqgaue TunbOepra B TeopHH dyHKUH KOM- 
MvieKCHOrO TepeMeHHOrO, XOpOWIO H3yyYeHHOH pH NOMOLLM allMapata cuury- 
JAPHbIX HHTerpaJIbHbIX ypaBHeHHH (°). 

OrmeTHM HeKOTOPbI€, JICEMMbI, Ha KOTOPbIX CTPOHJIOCb OKa3aTeJIbCTBO 
BbICKa3aHHbIX YTBEPKJeHHH. 

Jiemma 1. [na ecaxozo wapa o CR cytwecmeyem koncmanma C., 
makasn, amo Orn ecex f EM, 


\ Ale SES 
Flexo = (\ [7Pdo)" <Cy VDIF 
Jlemma 2. JIna gdyakyuu f c Kkoneanoim D [f] umerom mecmo oyenKu 


eee Apu Nh e=2, ' 
Co! ap ne, 


20€ 6, — nosepxHOcino wapa paduyca p Cc yeNmpom 6 Ha4ane KoOpOuHam u C He 
3aéeucum om op. 

JIemma 3. JIycmo wu({P)—xenpepoienan GbyAkyusn, onpedeaenHasn na 
o6aacmu g c epanuyeti A, yOoeremeopsiowelt CKASAHHOLM 6bILUe YCAOBUAM. 
ITpu amom 


V 


\ Pdeo< 1) 


So 


\ wdg = M? 
& 


u cywecmeyem Koncmanma K makas, umo ecau S —waposaa nosepxHocme 
C YeHMpoM 6 NpoUuseoAbHOli mouke PEK, NoAHOcMoioO NpunadAEeKAWAA K g, 
mo umeem mecmo HepaeeHcmeéeo 


K 
lacy crs \ (elas 


ede |S|— naowado S. 
Tozda cywecmeyem Koncmanma Cg makas, 4mo npu OocmamouHo manom 


i 0 
\ u2(Q; h)dA<C,KM2h (0<h<3). 


A 


B 3aKkmouenve A XOUY BbIPAasHTb OsmarojjapHOcTb A. B. Buuay3e, o6mue 
coo6paxkeHu KOTOpOorO o 3ajaue lubOepra, BbICKasaHHble HM B Halle 6eceje, 
JWIXt MeHA OblIH BeCbMa I[@HHBI. 


Martematuyeckuii uucrutyT uM. B. A. Crekmospa Ilocrynus0 
Axkajemun Hayk CCCP 22 V 1957 


LMTMPOBAHHAA JIMTEPATYPA 


1D. Gilbert, Math. Ann., 59,161 (1904); D. Hil ber t, Gesammelte Abhandlungen, 

3, 1935, S. 15-27. 2H. UW. MycxeaumBuaH, CHHryJApHble HHTerpasbHble ypaB- 
HeHHA, 1946. 
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Jloksagn Akawemuu nayk CCCP 
1957, Tom 117 Ne 4 


MATEMATHKA 
C. ®. MAUIKOBCKHM | 


O PACHOJIOKEHHH (e)-TOUEK MOJIMHOMOB HAWJIYUMWETO 
NPHBJIMDKEHUA 


(I1pedcmaenexo akxademuxom M. A. Jlaepenmoecoim 19 VI 1957) 


1. B uactosureit sametke W, o603Ha¥aeT Kyacc BCexX asreOpawyecKHx 
MONMMHOMOB cTeleHu He Bbllue nN. Jlaa mobo pyHkuuu f, HeMpepbIBHOH E 
cermeute [— 1, 1] (sakpprTom), ompeyemserca Hopma || f ||~—-11; = max | f (¢) |. 

| 


<1 


Omm6Kxoi Hansyumero mnpvOmmKeHHA (byHkuMM f Tlocpe{CTBOM TMOJIMHOMOE 
Klacca Wy, ABMAeTCH UHCJIO | 
E, (f) = min || f — p ||. 

PEW y 

TlommHoM pp Hatstyymero npHOnmKeHud Ja dpyHKunH f B kKuacce Wa, 
mO ompefenenuio, yOBMeTBopaxeT paBencTBy || f — Pn |\t—aaj = En(f). Mo 
HasbiBaem (€)-TOUKOH NOWHHOMA Pp moby TouKy wE[—I1, l], E 
KoTopoH |f(u)—pn(u)|=En(f). WspecrHo, 4ro MOMHHOM Pp MMeeT HE 
MeHblue N +2 (€)-TOUeK Up, Uy, ..., Unga (THE — 1 Quy Cu <...< Un < 1); 
B KOTOPbIX 3HaveHHA (pyHKUMA f — Pz TO OYepeAH MOJORKUTebHBI WM OTPHIa- 
TeJIbHEI. 

2. TlomMHoMbI Hawsy4uero MpHOsMxKeHHA YAOOHO BHINHCIATb, OCOOCHHO Hi 
QJIEKTPOHHbIX WHPPOBbIX M@IUMHaX, CeTOUHbIM BapHaHTOM MeTOJa ypaBHHBa 
HHA MAKCHMYMOB, MpHHayexaujero Pemesy ((1), yacTb I). B stom Bapnant 
O6beM BHIYHCJICHHH 3aBHCHT OT UHCa TOUeK CeTKH, CJI€OBaTeJIbHO, 3aBHCH’ 
OT IIpeABapHTeIbHOTO 3HAHHA pacnOJIOxwKeHHA (€)-TOYeK B HHTepBawle ANMpOKCH 
maui. JleHcTBHTeJIbHO, eCJIH H3BeECTHbI HemepeceKalomlvecA cermeHTbI J, Jy, .. 
.++>In41, K KOTOPBIM IIPHHAaJlexKaT COOTBETCTBEHHO (€)-TOUKH Up, Uy, .-- , Un4dy 
TO BMeCTO TOro, YTOObI pacCMaTpHBaTb 3aj[aHHy!o (byHKuUHIO | B CerMeHT 
[—1, 1], MpI MoxweM orpaHHuHTbca ee pacCMOTpeHHeM Ha CyMMe CerMeHTO: 
Io, 14, +++, In41, TaK KaK MOJMHOMBI HakJlyymero NpHOMKeHHA (yHKUHH fF © 
Kuacce W,, mocTpoenHple Asia cermexta [—1,1] wm aH MHOKECTB 
ToUI,U.--ULn41, CoBNayaior. 

Jlo cux mop He CYyUeCTBOBaJIO HHKaKHX TeOpeM, H3 KOTOPbIX MOKHO ObIs 
Obl NOJYYTb BbILeyNOMAHYTbIe HelepeceKarollMeca CerMeHTH! Jo, Jy, ..., In4y 

3. B sro 3aMeTKe A MpecTaBJinio OWeCHKH (e€)-TOYeK, KOTOpPble AIA WocTe 
TOUHO MaJIbIX 3HaveHHit YacTHOro En+41(f)/En (f) ator cermeHTh J, O6salaKk 
ive yKe YKa3aHHbIM CBOHCTBOM. 

Hue Tarn (rae nu R<Qn+1—natypanpupe aicna, O0<h<1) 06¢ 
sHauaeT 0JMHOM (n-+ 1)-H cTeleHH, BCe KOPHH KOTOpOroO BeLLeCTBeHHb 
NpocTbl MH sexKaT B MHTepBane (— 1, 1) (OTKpEITOM) H AA KOTOpOro 


(— Teeth. aa 1 0, ee ee 
Tahh (v;) “= nae es 
(— 1) Ain i=k,ik+1,...,2+ 1, 


re Vy = —1, Uni, =1, a ancMa 0y<CUg<...<(U, SABUAIOTCA KOPHAM 
MIPOH3BOAHOH MOJHHOMA Tn,p,n- 

Han6ompiul cpequ tex KopHeii ypaBHeHua |Tp7,,(t)| =A, KoTOpb 
MeHbIIe, YEM Vz, OOOSHAaeTCH typ». Kpome Toro, MBI MOOKUM fao,n = — 
WUE. BCCX Ti wd. 
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Teopema l. J[ua ecex nenpepoienoix dyxkyutt f maxux, umo 


Ens (f) 
Ey Se<h (1) 
doenemeopsomcA Hepaeencmea 
2 tn hk, hh SUr< — th, nik, h (== 0, A ees n+ 1), 


de h = (1— g)/(1 +g). 

QTa Teopema JlerKO BbITeKaeT H3 CJIeEqyIOWIMX ABYX JIEMM, H3 KOTODPbIX 
eppad MNpuHalwiexHT K TeOPHH alMpoKcumalluH, a BTopada—k TeopHH 
JreO6pawuecKuX MOJIMHOMOB. 


Jiemma 1. Jaa ecex nenpepolienoix mynkyud f, 06nadarowux ceoticmeom 
1), @olNOAMAIOMCA COOMHOWeHUA 


up, c [2,» 2,44] fy 5 {| Pr (t) = Paeahb| >h| Pr a Provoleaays 
[Pes eke res take 


de p, u Pp, 41 NOAUHOMel HaUayuueco npubausceHuA Onn ynKyuu f, 
oomeemcmeeHHo 6 KAaccax Wp U Wrsi, Zr —R-ti no 6eauuuHe KOpeHb noau- 
HOMA P,—Pn.,- B semme | vcMomb30BaH TOT JIerKO JOKa3bIBaeMbIii akT, 
MTO Pa3HOCTh P,—Pyi,, ABAMIOUAACA Tp MpexnosoxeHHH (1) noAMHOMOM 
cTeneHH 2+ 1, uMeeT TOJbKO BEeIIeCTBeCHHbI€, MpocTble H NMpHHaywenKaue 
K uHTeppary (— 1, 1) kopuu. 

Jlemma 2. IIycme P— abot noaunom (n+ 1)- cmenenu, o6nadato- 


UU eeLyeCMeeHHoOLMU KOPHAMU 27, 2),.-+5 Zriy eget = lene ae a 
| ae Be es 1. ITycmo 
ait: ue eae Plea a (2) 
[th» th) = [zh> Zeal N E{|P()|>AIPI yy} (=O L..., 241). 
To2da 
inf th = Pies sup th = Sy een eal ys 


20e HUIKHUe U BepxHUue epanu pacnpocmpanenol Ha @ece noAunomol P, obAa- 
Oarowjue ceoticmeom (2). 

4. Uto6Obl mpumMenutb Teopemy | B mpakTHKe, Hao ObIJIO BbIUHCIHTb 
BHaueHHA th,p,n AA pasmMuHbEIx n, k u h. Takue BrlunceHuA OplM cfe- 
Naubl, noKa Avia n= 2, 3, 4, 5, 6 u 7, B BeruncautenbHom weutpe MI'Y ua 
SJIEKTPpOHHOH WudpoBok mawuHe «CtTpesa». BpruucneHvaA moKa3saw, MexKYy 
npoywM, ato cermeutp! Jp = [tn, pr, n. —tn,nti—r, n] HE MepeceKaloTcH, Korja 


{0,374 py: a = 2; 

0,358 np n= 3, 

Bath 0,334 npu n= 4, 

4 Ey <1 0.824 npH n=5d 
- 0,313 np n=6, 

I 0,303 npw n= 7. 


CyeqoBaTeJIbHo, TeOpeMy MOXHO TIPHMe€HHTb K IOBOJIbHO IHPOKOMy 


Kylaccy HeMpepbIBHbIX PyHKUAH f. 
ocTyNHJIO 
29 V 1957 


ILHTHPOBAHHAA JIMTEPATYPA . 


1E, Ff. Peme3, Odmue BbluHcsMTeJIbHbIe MeTOALI YeOnIeBcKOrO NpHOmHxKeHHA, Kues, 
1957. 
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Jloknagn Axkagemun nayx CCCP 
4957. Tom 117, Ne 4 


MATEMATHKA 
‘t 
IOAHb 4)KAO-J[MH ; 


OB YCTOAYMBOCTH PA3HOCTHbBIX CXEM JIA PEMIEHUA 
JIM®dEPEHUMAJIbBHbIX YPABHEHHM MAPABOJINYECKOLO THA 


(IIpedcmaeaeno akademuxom C. JI. Co6oaeeoim 7 VI 1957) 


Tipu npu6nvxKeHHOM pellleHHH rpaHW4HbIX 3alay Aa WuddepenluasbHubix 
ypaBHeHuli mapaOomMueckoro THMa MeTOLOM CeTOK MPHXOQMTCA BBINOHATS 
6OuIbLIYIO BbIUHCIHTebHy!IO0 paboTy. ITO CBA3aHO C TeM, YTO MPH HCMOIb30- 
BaHHW ABHbIX PaSHOCTHBIX CXeM JIA OOecneyeHHA HX YCTOHYMBOCTH IIPHXOAHTCA 
6paTb IWar t HO BpemMeHH ¢ OUeHb MaJIbIM NO CpaBHeHHIO Cc WaroM A nO mMpo- 
CTPaHCTBeHHbIM KoopzuHaTaM (t/h? < const). Ecam xe HcnOb3syeTCA HeABHAaA 
pa3sHOCTHad CxeMa, TO JIA OTbICKAHHA 3HAYeHHH PelieHHA Ha KaKOM CJIOe 
NpHXOMMTCH pelllaTb CHCTeMYy JIHMHeHHbIX amreOpawyecKHX YypaBHeHHH. 

B wHactTosmeH 3amMeTKe MpejviaraeTcd HeCKOJIbKO Pa3HOCTHbIX CXeM, CueT 
MO KOTOPbIM yCTOHUHB mIpu OOsIbIUHX T, UTO aeT 3HAYHTEbHYIO SKOHOMHIO 
B OObEME BHIUHCIUTEIbHOM padorsl. 

Kak ykKa3bIBaeTCA B CTaTbsx (1, 7), «MepBble» CO6CTBEHHbIC 9JIEMCHTHI Pa3HO- 
cTHoro onepatopa L,, anmpokcumupytoulero WudpdpepenuHasbubli onepatop L, 
CXOAATCA K COOCTBCHHBIM 3JICEMeHTaM OMepaTopa L, B TO BpeMA Kak «nocseqHHe» 
COOCTBeEHHbI€ SJIeEMeHTbI ONepaTopa L;, HOCAT MapasHTM¥ecKHH XapakTep, HO 
MMeHHO OHH 4YaCTO OlpekeAIOT ycTOHYMBOCTb Mpouecca cyeta. B npeqmarae- 
MbIX HaMH CXeMaX MO CYWecTBY TaCHTCA BMAHHe MOCMeTHUX COOCTBEHHBIX 9JIe- 
MeHTOB Ly, ONPeNeAIOULHX HeyCTOHYMBOCTb CXeM. 

IlponsmocTpupyeM 9TO MpoOcTbIM MpHMepom. 

Ilycetb Q — o61acTb mlockocTu x, y c rpaHuielt I. T[loxpoem maockocTs 
X, Y C€TbIO NPAMBIX, MapaJIeJIbHbIX KOOPJHHATHBIM OCAM, OTCTOAWAX Apyr 
OT Apyra Ha pacctosHue A. OOo3sHayHM yepe3s Qh COBOKYMHOCTb y3,I0B 
CeTKH, MpHHaqexamux Q, a uepes I’, —coBokynHOcTbh y30B, sexKalllux 
BHe Q, paccTosHHve KoTOpbIxX Jo Q He Gombuie h. Paccmorpum onepatop 


Au ae Uy, Ha Q,3 u Ir, =<; 


1 
rye Uy = — [u(x +h, y)—u (%,.9)]; us = + (u(x, y) —u(x—A, yur. ie 


An — CaMOconpaxKeHHbI oneparop, y  KkoToporo cyulecTByeT mnouHad 
OPTOHOPMHpOBaHHaA CHCTeMa COOCTBeEHHBIX 93JIEMeCHTOB, a eFO COOCTBeHHBIe 
sHayenHa A A,u, +Au,=0 pacnonoxeHbt B o6sacTH 2 


8 
0<k<cA=z. (1) 
O6osHayaa uepes A Touky Q,, a uepes B—tTouxy T,, PpaccMOTpuM 
PasHOCTHbIe (pOpMy JIbI 


u(t, Braerahe A). u (t=, As u(t, B)=0, 
bt (A) 
u(t, A) = oo u(t, A) + qu (¢—+, A); u(t, B)= 


on 
~I 
co 


Te Pale ABJIAIOTCA, COOTBETCTBEHHO, ABHOH HW HeABHOL PaSHOCTHbIMH Cxe- 


jaMH QA ypapHenna du /Ot = Au B unmunype [0<t <T] x Q. Tlocequt010 
xeMy OyJeM HCNOMb30BaTb JA UTepallnit 


| b+ TA 
+41 (¢, A) = pata (A) reel —t, A); ull (t, B) = 0. (B (d)) 


Ilyctb } —co6cTBeHHoe 3HauveHHe, u, (A) — coorsercrByiomuii emy co6- 
ITBCHHBIH 9JIeMeHT onepatopa A,. Tlonaraa uw (t, A) =v, (t)u, (A) B (A), 
louyuHM ypaBHeHHe jun v, (t) 


v, (t) =(1— 2A) 0, ¢—9). (A’) 
Tlonaras wlFl (¢, A)-= vl (t) u, (A) “B (B(b)), noxryuum 


b zn 
oft (t) = FEF oft (t) + 


4 
| b41 08 (t —*), 
HJ : 


oft (t) = | vfo1(e) — i 0, (¢—*)| [-Sea) ve = v(t—r). (B’) 


Copmysmpyem cueqyioulyio cxemy cuyera. 

xemMa cueta I,. 
a) 3naa 3Hauenua u(t—-, A), Haxoqum 3Hauenua u(t, A) mo cxeme (A); 
6) MpHHumaa HalijeHHDIe 3HayeHHA Kak nepBoe MpHOmmKeHNe, Jenaem 
HY uTepattuio Mo cxeme (B (tA — 1)); 

B) Ha OCHOBe HaijeHHbIX 3HayeHHi jenaem uTepaluuw m0 cxeme 
B (1/, 7A). 

Tlonaraa u(t, A) =, (t)u,(A), us (A’) u (B’) nonyumM, ato mpx mpu- 
MCHEHHH CxeMbI I, fa v,(t) HMeeM ypaBHeHHe 


— Pr2FTA — 1 — — rr 7% 
(0 = teal ee eee | treat 9 =H Melt 
AJ : 
v, (t) = [wu (A, 2)" 0, (0), 


ye ¢/t—enoe 4ucno. Orciogqa 3akmioyaem, 4TO ecmu k HacTOMbKO Be- 
IMKO, 4TO max |p(A, k)| <1, To cxema I, ycrotuwBa B Hopme 
0<A<A 


ulin? >) uw. Cawraa & yerupim uncom, umeem acumntorwyeckyio mpH 
Q 


h 
A = 8t/h®—>0o Hy>KHIOIO rpaHb k, 3HaveHul k, yOBMeTBOPAIOWIUX ycuO- 
MIO yYCTOHYHBOCTH, a HMeHHO 4f,/tA ecTb pellieHHe ypaBHeHHA Zz = 2e—1-#, 
TKY a 

4k, = 0,46tA. . (2) 


CpasuuBaa cxemy I, c OObIMHOM ABHOM CXeMOH, HCMOJb3yIOWeH TObKO 
papHenve (A), KoTopas ycToliunBa npu ycnosun w/h?<4/, wm vA<2, 
bl HMeeM, 4YTO 10 9TOH CXeMe Mey ABYMA MOCMeOBAaTeJIbHbIMH CJIOAMH 
xeMbI I,, YasIeHHbIMH pyr OT Apyra Ha paccTOAHWe t, HYXHO CUHTAaTb 
[<' (> 3/,7A) TMpoMexKyTOUHBIX. C0eB, B TO BpeMA KaK No cxeme I, qua 
BIUHCJICHHA pelleHHA Ha coe ¢ HYXHO BBINOJHHTb ky + 2 pasa cueT no 
OPMyJIaM, aHaJOrM4HbIM PopMysaM JIA cueTa Ha OJHOM CJIoe m0 cxeme (A). 
. @. IpH ucnomb30BaHuH cxembl I, npH tA—>oo cueT coKpallaetca G6onee 
2M B 4,3 pasa. J[anee, B mpaBol yactH dopmyvnt (B(1/,tA)] en ul*l(¢, x) 
[CyTCTBYeT, 4TO JaeT BO3MOXKHOCTb BeCTH HTepallvio CHavadla AIA y3J10B 
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cmon t, CYMMa HHJe€KCOB KOTOPbIX YeTHOe YHCJIO, a 3aTeM AVIA OCTAJIbHbI? 
y3u10B, 3aTeM CHOBa Jia y3ui0oB 1-ro MHoxecTBa u T. A. Baarojapa 9TOM} 
oObeM C¥eTa COKpalilaeTca MouTH elle B 2 pasa. 

BpmouHAd UTepalMio mocye AByX WaroB, MOJy4HM cJlefyloulylo CxemMy: 

Cxema |. 

a) 3Haa u(t—2t, A), mo cxeme (A) cunTaemM 3HayeHHa Ha CJIOAX 
b= Hot: , 

6) uCcHOb3yAH HalieHHble 3HaveHHA, BbINOMHAeM 2 pasa UTepallHIo MC 
(B (cA — 1)) ana yrounenua u(t, A); 

B) HO YTOUHEHHSIM 3HaYeHHAM BBIMOHAeM elle 2k pas uTepalluto 11 
(B (i/, 7A). | 

Hmxkuaad rpaHb ky deca k, yOBeTBOPAIOULerO YCJOBHIO yCTOMYMBOCTY 
qua cxemp I,, npn tA—>oco yyoBeTBOpxeT ypaBHeHHio 


max ({/,0(«—l)e.*e-*} = Tae 2 — a : 
1<a o 
Jina Rk, wMeeM acHMMTOTHYeCKy!1O OLeHKy 
| 
0,385tA < 4k; < 0,42cA. (3 


IIpu tA—>oo o6bem BBIUMCIHTebHOM paOoThl NpH MpHMeHeHHH cxempr I, 
cokpaulaetca Oombuie uveM B 4,7 pa3a NO CpaBHeHHIO C OObIYHOM ABHOF 
exemol (A). 

BpmouweHve uTepalwH mocsie OoubWe 4YeM JBYX WaroB MpHBOAMT K He: 
YCTOHUMBbIM CXeMaM. 

Sameuauue |. Bee paccyxgeHHA cnpaBeJIMBbI JJId BCeX CJIY4aeB, 
paccCMaTpHBgeMbIX B cTaTbe (*), rae oneparop A annpokcumupyetca onepa: 


Topom A, = ay ay Sn; onpefeseHo B § 1 ctaTpu (?). Torn 
4 
A = Tif 
OueHkKH (2), (3) aaa ky coxpaHatoTcA HM OObEM BBIUHCIMTeMbHOH paOoTb 
coKpalllaeTCd B YykKa3aHHOe BbILe U4HCIO pas MO cpaBHeHHiIo C OObIUHO! 
ABHOH CXeMOMH. 
B cnyuae, Korga ceTb MapadenorpaMMuHas, a Sp», — OAHOPOHBIM~ onepa 
TOp, pH t—>O peuleHHa, NowyyeHHble NO paccMaTpHBaeMbIM CXeMaM 


CXOAATCH paBHoMepHo no O<t<T, A€EQ xk pellenmo saqaun 


) 
So = Au; Ul Saw: U\,» = 9 (A), 


(1—2(S)); 4(S)— HwKHAA rpaHHua ciekTtpa S, mpH Bcex A 


ecmM (A) HempeppiBHo yudpepenunpyema no x uM y ueTbIpe pasa BQ I 
(A) M ee MpousBoguble AO 3-ro NopAAKa BKJIOUNTeEbHO paBHbl Hyvlo0 Ha T 
SameuanHnue 2. Bce cka3saHHoe B 3aMeyaHHH 1 uMeeT MecTO Hi Ads 
cayyaH, KOra pa3sMepHOCTb f [pOCTpaHCTBeHHbIX KOOPAHHAT sABJIAeTCS 
JHOObIM UYHCJIOM,; PaBHOMepHas CXOJHMOCTb JOKa3aHa pu n= |, 2, 3, 4,5 
Sameuaune 3, Ecuu, Tax xe Kak B paOote (), omepatop 


n 
r) 0 
Lu = S) 55, [ar (t May eeey ta) Fee] al ty Xn) u (BQ); ul, =0 

i=1 


rye a; >0, a>O0, anmpoxcumupyem camocompsxKeHHbIM pasHOCTHBIM onepa 
TOPOM 
n 


Lyu = S\ [ai (xi + */2 hi) Ux]z,— au (BQn), Ulp=0, 


i=1 


hs 
rye oOosHayeHHA Te xe, 4TO H B (3), TO A=ma pole +a]. 
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Bce CXeMbI NIpHMeHHMBI JIA MpHOM2KeHHOrO pellicHHa saqauH 
Ou/ot=Lu; ul,=0; ul, >= 9(A). (4) 


Ouenku (2), (3) ocTaioTcd crpaBe/IMBbIMA MH WMeeT MeCTO CXOJMMOCTD 
cpeqHeM 0 MpOCTpaHCTBeHHbIM KOOPJHHaTaM UH paBHOMepHad 10 
I<t<T, ecm o€L,(Q), a a; HM A—JocTaToOUHO rulaqKue tbyHKIMA nO 
i, Xo,--+» Xn, HE 3aBuCaMe OT f¢. 

Sameuanne 4. Touno Tak xe, Kak B paOotax (3, 4), Mox>KHO almnpoKcH- 
ApOBaTb ONepaTop 


n th 
me A> 0, aij = Aji, a VEIL YY) aieie; <B SVE @ uw B — nonowKuTenbubIe 
jeu IOT EA a 
KOHCT@HTLI, CAMOCOIPAXKCHHBIM PaSHOCTHBIM oMepaTopoM 
n 
ie ae yy : U ¥ Q,); a? coi) 
nu = x (Ua; ajlz, 1 (Guy; )x;| — au (B Qn); 4h Ra a 


vs ja 7 


Bce paccMOTpeHHbIe CX€MbI TIPHMeHHMbI K MpHOMKeHHOMY PeLeCHHIO 3a- 
qauu (4). Hepapeuctgpa (2), (3) ocTaioTca cnpaBe/VIMBbiMH. 


B stom cayyae A= 48 >) + + max a. 
fe Ue Qt 


Mockoscknit rocyapcTBeHHbI YHHBepCHTeT Tloctynuso 
um. M. B. Jlomonocosa 3 VI 1957 


UMTHPOBAHHAA JIMTEPATYPA 


1jyl. A. Jltocrepuuk, Tp. Matem. uncr. um. B. A. Crexnopa, 20, 49 (1947). 
MJT. A. JItoctepuuk, Yen. matem. Hayk, 9, 2,3(1954). * B. K. Cayabes, Bounc- 
MUTebHAA MaTeMaTHKA H BbIYHCIMTeIbHaA TexHuKa, 2, 116 (1955). * 7. M. Duanye, 
MAH, 83, Ne 2, 191 (1952). 
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Jlokaayn Arxagemun nayr CCCP 
1957. Tom 117, Ne 4 


MEX AHHKA 
E. H. POSEHBACCEP 


OB YCTOMYMBOCTH HEJIAHEMHbBIX PEFYJIMPYEMbIX CHCTEM 
(ITpedcmaeaexo axademuxom M. IT. Kocmenxo 19 XII 1956) 


B wHactTosuei 3ameTKe Ha ocHoBaHuH Teopempt A. V1. Jlypbe (*) nosy- 
YeHbI JOCTATOUHBIE YCJIOBHA YCTOHYHBOCTH «B OOJIbIOM» JIA HEKOTOPBIX 
HeJIMHCHHbIX peryJIMpyeMbIX CHCTeEM, OMHCbIBAeMbIX udPpepeHIHaJIbHbIMH 
ypaBHeHHAMH MAToro HM wecToro nopayKoB. I]puBeyqeHHble KPHTepHH JaioT 
BOSMOXKHOCTh SPPeKTHBHOFO peleHHA 3ayayH OO YCTOHYHBOCTH «B OOJIbLLIOM» 
YCTaHOBHBIUeroca JBHKCHHA pxAa UpakTH4YeCKH BaKHbIX CHCTeM aBTOMAaTH- 
yecKOrO peryJIMpOBaHHA. 

Hmxe ja dopmym u oQosHayenuli us (1) coxpaHseTCa IpHHATasA ram 
HyMepallya. 

IlycTb paccMaTpHBaemasd peryJiMpyeMad CHCTeMa ONHCbIBaeTCH ypaBHe- 
HHaMH ((1), ra. I, (1.19)) ; 


ve = Dy Pnata + Myf (2) (R= 1, 2,-.., 0); a 
a=] 


(0) => ine (a = o 6). 


s=1 
CuntTaem, 4TO XapakTepHCTHYeECKOe YpaBHeHHe pasOMKHyToH CHCTEMBI 
D (\) = | bra — Sra| = 0 (2) 


(8x2 — CHMBo Kponekepa) umeet KopHu A= 5 (p= 1, 2,..., n; n=5, 6), 
OTJIHUHbIe OT HYyJIA WM MMEIOULHe OTPHWLaTeJIbHbIe BeUIECTBEHHbIe 4acTH *. 

XapakTepHCTHYeCKOe ypaBHeHHe JMHeapH30BaHHOM cucTempi (1), rye n0- 
JOx%KeHO f (oc) = Co, MOKHO MpescTaBuTb B Bue 


A(v) =D(vy—cM(y)=0, (3) 


rye cTeleHb noswmHoMa M (uw) Bcergqa HwKe cTeneHH NomHHOMa D(u). B cays 
yae 1 = 6 OyyemM peqnounarath, uTo 


6 
AM (2.)) 

Spine : 

o=1 ° 

3To, B YacTHOCTH, TOXJIECTBEHHO OyqeT BHINOJIHATbCH, eCCJIH CTeNeHb mlovIu- 


Homa M(w) He Bpllue tpetbeH. Jl npocTors! npeqmosaraem, auto HMeer 
Me€CTO HMCHHO 9TOT cuIyyal. 


6 
* Caywai n=6, A, =0, r= > jt, =0 cpogutca kK n=5, 
s=1 
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Takum oOpa30M, cuHTaeM, ¥TO npH n=5 


D (p) = — p> + Rypt — kop + gu? — Rap + he; (5) 

| M (pw) = — Lyyt + lay3 — Igy? + Lap — 15; (6) 
pun —6 

D (pw) = pw — my? + moap4 — mgy3 + my? — map + mg; (7) 

M (p) = ny? — nap? ++ nu. — Nae (8) 


B cootgetcTBHu c Teopemoh A. V1. Jlyppe, qoctarouHble ycnoBua ycTor- 
MMBOCTH «B OOJIbINOM» JIA CHCTeM Bua (1) MOxKHO MOJIyYHTb Kak HeoOxoMMbIe 
JOCTaTOUHbIe YCOBHA CYWIECTBOBaHHA BeLeCTBEHHbIX PeleHHH HeKOTOpOK 
HCTeMbI KBaApaTHbIX YPABHeHHH, Ha3bIBaeMOH paspellalouleH cuCcTemMod. 

B paccmaTpwHBaembIx cuyyaax, corsacuo (1), ra. II, (8.16—21), c yue- 
om (4) pa3pellaiolly!o CHCTeMy MOXHO B3ATb B BHJe: 
pH n =5: 


— (too,)? +1, = 0, 
(to95 + t194)? — 2tooy (tose + £195 + too.) +T3= 0, 
— (toog + t195 + tesa)? — Qhooy (tosg + to, + tose + tgo5 + tacs) + (9) 
+ 2 (to95 + t194) (tos7 + tio + toes + t304) +1; = 0, 
— (4491)? +T_, = 0, 
(tyo_» + tg_1) — 2tyo_, (tas_g +,t39_2 + t,9_1) + P_s = 0; 
mpH n = 6: 
(t195)? + Rs = 0, 
— (t1¢, + to55)? + 2t195 (t197 + feog + t305) + Rs = 9, 
Se (eee ates 0 (10) 
(t39_2 + tao_i)® + 2t59_) (t59_3 + ta9_s + ts.) +R s=0, 
— (tso_3 + tas. + tgo_y)? — 2tgo_y (ts9-5 + tas—a + tgo—s + b29-2 + tyo_;)+ 
+ 2(ts9-9 + tay) (t59-4 + bad—g + b39-2 + t.o_1) + R5 = 0. 
B cuctemax (9) u (10): 
t; — HeH3BeCTHBIe}; 
DP, = — so, + L254, 


Pr = L154 + 1,5 —— L335 + L454, 
Ts = — L199 + 195g — 1397 + 1adg — 15%50 (11) 
Pas = lsS—1> 


T_g = — Ig3-y + l45~2 — 155-3; 
Rg = 1495 — M295, 
Rg = M33 — M257 1 135g — Ma55; 
Ry = — 43-1» (12) 
Ros = — Mp3 + M39—1 — M4929 
Rs = 119-2 — M233 + Mgd_4 — MgS—59 
{IPH4eM npeqnoJaraetcH, 4TO 


Te Ogle Rac 0, pak a0) 
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Tak KaK B MpOTHBHOM cuJlyyae 3ajaua CBOAMTCH K paHee PaCCMOTPeHHbIM 
cayuasM (1). 

Tlocrosunpe op (R= 1,2,...,2 +3), o» (R= 1, 2, 3, 4) BbIYHCISIOTCA 
yepe3 KORXpPULLHeHTHI MOIMHOMoB (5) H (7) corsacHo (*), Tu. II, (8.12—13), 
a BeJIMYHHbI o_; H 9, NMOJIyYeCHHbIe CNOCOOOM, yKa3aHHbIM B (?), PaBHbI 


2 2 4 

rae mM, m, 3mm, 3mm, ms (13) 

Oa We m? ae m4 nm . 
6 6 6 6 6 


Sn4+4 = Crys Re a ARR, = 3kiks awe 3k, ke a 2koks a 2kyiks — Rey (14) 


o s 
Jla cyUlecTBOBaHHA BeUIECTBeEHHBIX PpellleHHit paspelllaioulMx CHCTeM (9) 
vu (10), ovepuquo, HeoOxojuMo: | 


mpHn=95 | 
Ty Onn sa (15) 
i 


‘ npw n=6 | 
Re 0h, pee 0: (16) 


B 9sTom cyry4ae Asia cucTrembI (9) HMeem 


Vi, Vie 
ois teaee a eet, (17) 


O4 O_, = 


a quia cuctempl (10) 


Ve VRo 
Pp AS Wye Mel a at (18) 


O5 one === 


Ecau (17) u (18) umetor mecto, To myTeM mpeoOpa3soBanui cucTemb! (9) 
u (10) mMoxkHO MIpoBecTH K OAMHAKOBOMY BHjy: 


x? — ez = A, 


y’ — 2.2 = B, yee tl, (19) 
2—xy=C, 
rye BBeeHbI OOO3HaYeHHA: 
npH 2=65 
ty ts is 
= i —— (20) 
2V 2) to|V total 2V2\ta|V total 4V| iota] 
had t? (20455 — 02) —T’s = t?(2c_,0_,—0*,) —T_, 
802 | fo |V | Zota| 802, | ta| V | tote | 
C ax a 2tot sor + 8A | to | V| lola | (26456 — 3?) a i (08 + 2046, = 20507) oo Ts A (21) 
1662 | tote | : 
npu n= 6 
to ta tg 
Sa > YY = > 8 ane (22 
2V 2) 41 |V [habs | 2 Via AV | tits | ) 
= £2? (20567 — 02) + Rs e 12 (26_,0_,—07,)—R_, 
86? | t1 | V | fads | 807, | ts |V [fais | j (23) 


wr Bateoh yt 8B ts | VT tafe] 2093 — a) v5 (gt 20105298 wT Rg 


1607, | tits | 


(19) npeycraBineT coOoH coKpalleHHylO 3aNHCb YeTbIPeX pa3JIMIHbIX 
CHCTeM KBaj[paTHbIX ypaBHeHHH. TpeOyerca HaliTH yCJIOBHA, IPH KOTOpbIX 
XOTA Obl OHA H3 HHX HMeeT BelllecTBeHHOe pewieHHe. MoxHO TOKa3aTb, 4TO 
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Jil CYULECTBOBaHHA BeLCCTBCHHOFO pellleHHA XOTH Obl OHO u3 cucTem (19) 
eoOXOHMO HW JOCTaTOUHO, YTOOI are6pauyeckoe ypaBHeHHe 


2*— (20 + 1)22— (A+ B)z+C?— AB=0 (24) 
MeJIO XOTH Obl OHH BeWLECTBCHHbIM KOpeHb 2, TaKOH, 4TO 
2, > max (— A, — B). (25) 


IlomyueHve COOTBeETCTBYIONIMX YCJIOBHH C MOMOIIbIO OOMIMX KpHTepveB (7) 
aHHOM CJlyyae 3aTPyQHHTeIbHO BCNIeCTBHe HEOOO3PHMOCTH TOJy4alolWlHxcA 
ooTHoWeHHH. IlostoMy oKa3asiocb WeslecooOpa3HbIM HeMocpescTBeHHO Uccuie- 
OBaTb XapakTep H3MeHEHHA KOpHeH. ypaBHeHuaA (24) MyTemM ClelHaJIbHbIX 
€OMETPHYeCKHX MocTpoesHH B TpoctpaHcTBe napametpos A, B wu C. 

~OKOHUATCDHBIM §=pesyIbTaT PpaCCMOTPeHHA MOXKHO CPOPMYJIMPOBaTh Cule- 
YIOWlMM OOpa3oM. 

Bris ITycmb umetom mecmo Hepaeencmea (15) uau (16); moeda: 
a) ecau 


C43, 0, C= 4/4 AB 0, (26) 
oe 4c? — 4AB)’ — 
2(2C + 1)8 8 (2C + 1) (C?— AB 
27) A (A+B) | >0, (27) 


mo OAA ycmotiuueocmu «6 bOALWOMY Heso3MYLUeHHO2O OéeurCeHUA Coomeem- 
cmeyroyelt cucmemol (1) Oocmamouno, umobel He BoINOAHAACC’ XOMA Oot OOHO 
u3 coomHoweHuu 


A4B<0, AB>C>3s; (28) 


6) ecau 
D<0 (29) 
UAU 
B) ecu 
; Dia 0 - (30) 
u He BbinoANsIomcA (26) U YCnoéeuA 
C+44.<0, C+344,+AB=0, A+B=0. (31) 
mo OAA ycmotiuueocmu Oocmamo4uno, 4mobet bolo 
A+ B>0. (32) 


TlomyyeHHble KpHTepHH ycTOHYMBOCTH HaMOoulee COMME, Kakue MOryT ObITb 
NoslyyeHbI C MoMoubio Teopempl A. VW. Jlypbe quia paccMaTpHBaeMbIx CHCTeM. 


Tloctrynna0 
15 XII 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1A. YW. Jly pe, Hexotoppie HervHeluble 3ayjayn TeOpH aBTOMATHUeCKOTO peryJIHpo- 
panna, M.— JI., 1951. 2H. H. Meiimaun, Yen. matem. nayk, 4, 136 (34) (1949). 
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Jjoxnagn Arkagemun nayx CCCP 
1957. Tom 117, Ne 4 


TEOPHA YIIPYTOCTH. 


tO. H. KAMAUIEBHY xu B. B. HOBO)KHJIOB 


TEOPHSA MJIACTHYHOCTH, YUHTHIBAIOWMAA 
IPMEKT BAYLIMHTEPA 


(IT pedcmaeneno axademuxom JI. H. Cedoeum 7 X 1957) 


1. IIpeqmaraetca TeCOPHA WaCTHYHOCTH KBa3HH3OTPONMHbIX TECdI, OCHOBBI- 
BalollancdA Ha CJIeyIOULHX COOTHOWWCHHAX MexK]y MlacTHYeCKHMH epopMae | 
U(HAMH UW HallpxxKeCHHAMH: 


def) = 4d (T), si = 2g (T) ef; (1), 
Sip = 877 —Sij, 1p = Fig — 3/9987, = G43; (2) 
T=Vpaaij01> T=V3/gehjeh - (3) 


Sj; Ha3oBeM TeCH3OPOM OCTATOYHBIX HAaNpAKeHHH, 94; — 
TeEH3OPOM AKTHBHBIX HanpAKeHHH. Cmbicm moceqHero TepMHHa 
CTaHOBUTCA ACHbIM H3 TOFO, 4TO BMpesmaraeMoH TeOpHu yCJIOBHe AKTHBHOCTH 
jecopMalluH BbIpaxkaeTCA HepaBeHCTBOM 


dT > 0, (4) 


a ypaBHeHHe rpaHHilbl TeKyyecTH HMeeT BHI] 


T = const, (5) 


T. @. AKTHBHbI€ HalpAKeHHA HFpaloT B HOBOH TeEOPHH TY Ke pOb, Kakylo Jlei- 
CTBHT@JIbHbIC HalpAKeHHA oj; HPpawoT B TeOPHA TeyeHHA. 
Y paBHenne 


Dae 95/93) (6) 


B IIiTHMe€PHOM IIpOcTpaHcTBe, BBEXeCHHOM B pa6orTe (1), ecTb ccbepa c WeHTPOM 
B Hayane KoopqunaT. YpaBHeHHe xe (5) (B TOM Xe MpocTpaHcTBe) ecTb ccepa 
C IfCHTPOM B TOUKe, ONpeemAeMOH TeH30pOM S;,. Takum O6pa30M, B paccMaTpH- 
BaeMOH TeOPHH rpaHulla TeKyyecTH HMeeT TY 2%Ke POpMy, KaK H B TeOpHH TeYe- 
HHA, OMHAKO ee WeHTP B Mpolecce AesopMallHH NMepeMellaercA MO 3aKOHy, 
KOTOPbIi Jaetca cbopMyviamu (1). Tem caMmbim yunTpIBaetca ssdekt Baywmurepa. 

Yro kacaetcd HanpsxeHHH S;;, TO, MOMHMO Toro, YTO HMM ONpenenaeTcA 
mosoxwKeHe WeHTpa OOMacTH yupyrux epopMalluH, Mpo HHX MOMKHO CKasaTb 
culeqyroulee: 

A. Osu paBHbl HYJIO B MOMeHT MOABJICHHA MepBbIxX MIacTHyeCKUX JedopMa- 
WMH (MOCKObKY B STOT MOMeCHT OOMAaCTb yOpyrux epopmMalluH CHMMeTpH4uHa 
OTHOCHT@IbHO Hayala KOOpJHHAaT), 

B. Onn (cormacuo (1)) 3aBucsaT oT MacTHueckux JesopmMallu no npHHuu- 
my yupyrou B3aMMocBsA3H. 

B. B cuay 3Toro OHH OCTaIOTCA B Tevle MOCI€ CHATHA HArpy3KH (eM KH OOBAC- 
HAeCTCH MPHHATOe BbILIe HX HaMMeHOBaHHe). 
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2. PaccMOTpHM cJlellyIoulyio MexaHMyecKyio MOjedb, MOACHAIOULY!O Mmpel- 
MaraeMble COOTHOWeHHA, O©PaHHYMBaACh IPH 9TOM, AVIA MpOCTOTHI WH Harasay- 
OCTH, PaCCMOTpeHHeM 4YacTHOrO CyyaA, “KOrla OTMMUHbI OT HYJIA TOMbKO 
Dex» Oxy 

Ecim BBecTH o603HayueHHA 


2 2 
oes FZ Oxxs Y =—=Styy 


M PacCMOTpeTb Ha mlockocTH X, Y Teno (cm. pue. 1), Haxoyamjeeca NOX jeli- 
<TBHEM: a) BHEWHUX cu X, Y, MpHOXKeHHEIX Yepes NOcpecTBO MpyxKuH A 
B; 6) cun X,, Y,, Bo3HUKaIOWHX TIpH Mepe- 
MeUleHHAX Tela BBALY ebopmMaluu mupyxunH C 
D; 8) cuuIbl Tpexua F, Boo6ule ropops, mepe- 
/MCHHOH W HelpepbIBHO BOspacrTatoulel B Mporecce 
NepeMelleHHA Tela, TO YCJIOBHe paBHOBecHsA 
3TOrO Tela 3alHWeTcH B Bue 


V(K—XiP 4+ (Y —Y,P =F, 


a HampaByieHHe ero mepeMellleHHA MO MIOCKO- 
‘CTH MPH HapylWieHHA paBHOBecHA Bcerga Oyzer 
HampaBJIeHO MO HOpMaIH K OKpyxKHOcTH F = Puc. 4 
= const c weHTpom B Xj, Y1. 

OnucaHHas MexaHyecKad MOerb cooTBetcTByer cbopmMysiam (1) (B ZByxmep- 
HOM CJlyyae), IpHyem PyHKUMA g B HHX XapakTepusyer MOMaTIMBOCTh MpyxXKHH 


Cu D: HanpsaxeHusd s;; — YCHAMA B STHX Mpy2KuHax; ¢}; — KOMMOHEHTHI repe- 


MeWeHHA Tea; oj; — ycusus, jelicrByioulMe Ha mpyxuHE A u B; oj, — pas- 
HOCTH M@XKY 9ITHMH YCHJIHAMH WM YCHIMAMM B MpyxHHax C, D. MmeuHo 3TH 
Pa3HOCTH (B COBOKYMHOCTH) ypaBHOBelIMBalOT CHJIyY TpeHHA, KOrla TeO Haxo- 


TMTCA B MOMOKeHHM HeTpasbHoro paBHoBecHA. Uto kKacaerca cyHKuHH f(T), 
TO OHA XapakTepH3yer 3aKOH H3MeHeHHA Cyxoro TpeHHA. Ecam mpumucatb Bce 
yMpouHebve BO3pacTaHHto Cyxoro TpeHHA, TO g = O, s;;—= 0, H MbI NpHJeM K TeO- 
pu TeyeHHA B OOLIMHOH ee pegakunu. Ecau Ke CUMTATb, YTO HMeeT MECTO 2GxpeKT 
Bayuwmurepa, T. €. 4TO 4aCTb YNPOUHeEHHA OOpaTHMa, TO MpHyem K TeopHH (1). 

3. Bote mpeHeOperamu BAIMAHHeM CpefHero HOPMaJIbHOrO HallIpAxKeHHA Ha 
KputepHi tTekyyectu. IIpH yyete WaHnoro BIIMAHHA aHalOrHA MexKy CyXHM 
TPeHHeM MH COMPOTHB.eHHeM MWlacTHYeCKOH AeopMallHH MPHBOAMT K HEKOTOPbIM 
MpoTuBopeyuaM (2). OGoliTH sTO 3aTPyAHeEHHe MO7KHO COBePIWIeHHO aHaslOrHyHO 
TOMY, KaK OHO OOXOANTCA B TEOPHH TeYeHHA NP 3aMeHe rpaHHbl N1acTHyHOcTH 
Mus3eca Kakofi-460 HHOM rpaHuuelt. 

4. SacyxMBaeT BHHMaHHA Oosee NpOcTOH BapHaHT H3JIO%KeHHOH TeOpHH, 
aHajlOrMyunbi TeopHH Pelcca, dopmMysbl KOTOPpOorO HMeIOT BU 


def} = o;;dh, si; = 2687); (7) 
Ie = V3 OT, (8) 


re o7 — mpelel TekyyecTH MpH MpOcTOM pacTA?KeHHH; Yy — KOHCTAaHTAa, Xa- 
pakTepH3yloulad ympouHeHHe. 

Cornacuo (8) rpaHulla TeKyyecTH MepemeulaercA Kak TBEpfoe Wemoe — He 
H3MeHAA CBOMX pasMepoB. Mopmyupl (7) u (8) COOTBeTCTBYyIOT Cly¥alo, Kora 
Bce yMpO¥HeHHe CuMTaeTCA YMPyrHM, a 3aKOH ero MPHMHUMaeTCH JIMHEHHbIM. 
Marepvadbl, y KOTOpbIx adbeKT YMPOUHeEHHA MOMHOCTbIO OOpaTHM, MOryT ObITb 
Ha3BaHbhl MAaTepHaaTaMH C HReaAbHBUM 29PMeKtTOM Bay- 
muurepa. Jlannpii BapwaHT Obl mpeqsoxen panee A. IO. MutmuncKun (’). 

5. CpapHeHue pesysibTaTOB MpeliaraeMoH TeOpHH C OMBITHBIMH JaHHbIMH 
MOKa3bIBaeT, YTO OHA MOSBOAeT HCTOJIKOBAaTb PAX IKCMEPHMeHTaJIbHbIX (aKTOB, 
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He OObACHACMBIX HH TeOpHell TeYeHHA, HH TeOPHel MaJIbIX MwIAaCTHYeCKHX Je- 
(popMalluli, KaKOBbIMH B YaCTHOCTH ABsJAIOTCA: a) acdext Baywimurepa; 6) 90- 
(pPeKT HeCOBMaeHHA PaBHbIX OceH TeH30Pa HallpAKeHHH MW TeH30pa pHpaitie- 
HMM MwacTHyeckHx JedopMallu, MOAMeyeHHbIM B padoTe (%); B) TOT PakT, 4TO 
9KCNePHMeHTAaJIbHbIe KPHBbI€ MPOXOAAT, KaK MpaBHJIO, Me*KAY KPHBbIMH, NOMy- 
YeHHbIMH MIO TeOPHH TeyYeHHA MH MO TeEOPHH MaJIBIX MlacTHYecKUX esbopMallnH; 
r) TOT (PakT, ¥TO NpH OOXoFe NO rpaHnie TeKyyecTH, MPHHHMaeMOH B TEOPHH Te- 
YCHHA, SKCIEPHMeHTAJIbHO HaOsIOZalorcA ocTaTouHble RecbopmMalHu (*); A) TOT 
(akT, YTO CYUeCTBEHHaA YaCTb PaOOTbl, 3aTPayeHHOM Ha MacTH4uecKyto Je- 
cbopmauuio (nopagka 10%), He oOpamaerca B Temuo (5). 

CnedyeT OTMeTHTb, YTO yxKe CaMbIf MpOCTOH BapHaHT Teopuu, MpeAnosarato- 
uM, uTo atdekr BaywmHrepa ujeaseH, a ympouHeHve sMHeHHO (7), (8), Maer 
KapTHHy WlacTHuecKHX JesopMallu, KayecTBeHHO (a HHOFa WH KOJIMYeECTBEHHO) 
COBNAaKalolly!O C SKCIE€PHMeHTAJIbHbIMH pe3ysbTaTaMH. 

6. QneMeHTbI Mpesviaraemolh Teopuu (B HeABHOM Bue) OblH aHbl yxKe 
B (°). OwHako oTcyTcTBHe B 3TOH pa6oTe Kakoro-mM60 du3suyeckoro aHaJH3a 
MOJIYYeHHbIX Pe3yJIbTaTOB MOMellasIO aBTOPy BBeCTH NOHATHA AaKTHBHBIX H 
OCTATOUHbIX HallpsAxKeHHH, YTO, B KOHCUHOM CyeTe, OTPa3HJIOCb H Ha OKOHUATEJIB- 
HbIX (POPMyJ1aX, KAKOBble MO CTpyKType Oosee CO%xKHBI, uem (1) unH (7), (8), H, 
Ha Halll B3rIA, ABJIAIOTCA MeHee MOCJIEOBaTeJIbHbIMH. 


Tlocrynuso 
27 1X 1957 


: IMTHPOBAHHASA JIMTEPATYPA 


1A. A. Uaptomnn, Ipukaagn. marten. nu mex., 18,8.6(1954). 2 D.C. Drucker, 
Quart. Appl. Math., 7, Ns 4 (1950). * M. ®efiruna, COopn. mepesoyopn Mexannka, B. 3, 
1956. * L. Hu, J. Marin, Trans. Am. Soc. Mech. Eng., 78, Ne 3 (1956). 51. C. Hae 
mupo, IIlpuknagu. matem. uv mex., 17, B. 1 (1953). §& D. C. Drucker, J. Franklin 
Inst., 251, June (1951). 7 A. 10. Umauuckui, Yxp. marem. »xypu., 6, Ne 3 (1954). 
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Jloxnann Akanqemun nayr CCCP 
1957. Tom 117, Ne 4 


ACT POHOMH 1 


B. H. HBAHUYK 


MEPEMEHHOCTb MArHHTHOPO MOJIA WH «HATPEB» 
ATMOC®EPbI COJIHI[A 


(ITpedcmasaeno axademuxom B. I. Pecenxoeoim 2 XII 1957) 


Bonpoc 0 MpHuHHax- BbICOKOH TeMMepaTypbl ComHedHOH Kopoubl (T.=> 
10° °K) no cux nop octaetca quckyccuoHHbIM. IIpopeqennble Hamu UCCeqO- 
BaHHA MW pacueTbl NOATBepXKMaloT BEICKa3aHHyto BNepBble M. C. MWksoBcKum (') 
ufelO O HarpeBe KOPOHbI BUXPeBbIMH BIEKTPHYeCKHMH MOJIAMH, BOSHUKAIOWMMU 
BCeACTBHe MePpeMeHHOCTH MarHHTHBIX Momeli ComHua. 

| 1. ConoctaBenue MHOrHX HaOsIOLaTeIbHbIX baKTOB MpPHBOAUT K BbIBOLY, 
‘ITO BCe ABJeCHHA COMHEYHOH M KOPOHAbHOM aKTHBHOCTH Tak HJM MHave CBxA3a- 
‘HbI C MarHuTHbiMa Nomsamu. I. J. Ba6xox u I. B. Ba6kox (?, 3) okoHYaTeIbHO 
MokKa3aiu CyUleCTBOBaHHe OOUlero MarHHTHOrO NomA ComHWa QuNObHOrO Xa- 
‘pakTepa Ha WHpoTax Gombiue +-55°, aTakxKe H3Y4HJIH B MepBoM mpHOsMKeHHU 
XapakTep JIOKaJIbHbIX MarHHTHBIX Noe (H7~1—20 raycc) B Oomee HU3KUX WMH- 
potax. Bce MarnuTuble noua Coa, 10-BAMMOMy, NepeMeHHbI. 13 naGOs10qeHni 
‘clelyeT, YTO B CpeHeM BpeMA 3aTyYXaHHA MarHUHTHOrO Noma At nponopluo- 
HaJIbHO pa3MepaM Toma / wu yMeHblllaeTcA Cc pocToM HampsxKeHHocTu H, T. e. 


At ~ 1/H. (1) 


JlunombHoe o6tlee MarHHTHOe Mose, MO BCeH BeEPOATHOCTH, TaK2%xKe MepeMeHHO, 
HO H3-3a O6wupHoctu (1 ~R) uw ManoH HanpsaxeHHocTu (H,~1—5 raycc) 
oOJlaflaeT HanOoJIblIMM M3 HaOOAaeMbIX 3HAa4YeHHH BpeMeHH 3aTyXaHHA. 

Crenyroulve dakTbl, MO HalleMy MHeHHIO, NOATBepxXKAalwoT Tako BBIBOL: 

a) UepenopaHve MarHuTHOH MOJApHOCTH MATeH UM, NO-BHAMMOMY, BCeX JO- 
KaJIbHbIX None 3a 22-neTHHH WHKJI COMHeEUHOH WeATebHOCTH WH MHOIHe Apyrne 
CBOHCTBa NATeH HaHOowIee eECTECTBEHHO OOBACHAIOTCA H3MeCHEHHEM MOJIAPHOCTH 
oOulero MArHHTHOFO NOMA 3a NepHod, COBNaAaoOulHH C COMHeYHOH IMK JIMGHOCTHIO. 

6) H3yuenne cCTpyKTypbI KOPOHbI MO 3aTMeHHbIM HaOJIOAeHHAM y2Ke aBHO 
WaBaslo NOBOL WIA Npenoo*XeHuA O CyWlecTBOBaHHU OOWero MArHUTHO"O NOWA 
M ero TepeMeHHOM XapakTepe. Ecnu paccMaTpHBaTb MarHHTHOe MOuIe KOPOHbI 
Kak CYMMy O6Ulero H JIOKaJIbHbIX (OOpa30BaHHbIX KOPOHAJIbHBIMM Jy4aMn) 
MarHUTHbIX Moe, TO “MHHUMAJIbHYIO» H «MAKCHMaJIbHY!0» (OPMbI KOPOHBI, 
orkppitpie A. I]. Paucxum (4), aerKo OTO2%KJECTBUTb COOTBETCTBEHHO C MaKCH- 
MaJIbHbIM HM MHHHMAJIbHbIM OOULMM MaTHHTHBIM Moslem. M3meHeHve NOJIApPHOCTH 
MOXKeT MPOHCXOMUTb B ZMOXY MAKCHMYyMa CoO/IHeYHOH akTuBHOCcTH. Ha Takyro 
BO3MOXKHOCTb yKasbiBau C. K. Bcexcpatckuh (°, °) aT. M. Huxonsexun (8, 7) 
Ha OCHOBaHHH H3Y4YeHHA WM3MeCHEHHA CTPYKTYPHbIX (OPM KOPOHHI. 

B) IIpampie onpegesenua OOUlero MarHuTHOro Noma ComHua X3/10M H COTP., 
I. Jl. B96xoxom, Tuccenom, K.106epom u ap. (*), MpoBeyeHHble B pasHoe Bpe- 
MA, B Mpesenax olMO6oK u3MepeHHl He MpOTHBOpeyaT BbICKaSaHHOMY B 6) nped- 
TIOJIOXKeHHI0. 

r) PesyabraTet H3y4CHHA MarHeTu3Ma 3Be3q I. B. Bo6KoKoM yxKasbiBaior, 
YTO MePpeMeHHOCTb “MAPHHTHbIX» 3Be3], ABJIAeTCA He MCKJIOUeHHEM, a, CKopee 
Bcero, OOulel 3aKoHOMepHocTb!O. M3 ony6nuKoBaHHbIxX MaTepHasios (*) cnexyer, 
YTO MepHow mepemeHHoctu P B oO6uleM yMeHbllaeTCA C yBeJIM4eHHeM CpesHelt 
HalpA2KCHHOCTH MOIA Ha MoBepxHocTH 3Be3qbI H1,. Takoe 3akmioueHne Coria- 
cyeTcd Cc BbIpaxkenuem (1) QA COMHEYHDIX MarHHTHbIX MoveH. 
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e 


Ze Sueprug TepeMeHHOrO MarHUuTHOTO NOJIA 3Be3][bI TPaTHTCA Ha WKOY EB 
TelJIO WIM MePCHOCHTCH MarHuTo- PHU PpOAMHAMHYeCCKHMH BOJIHAMH Ha TlOBepx-' 
HOCTb. Las OWe€HKH BO3SMOXKHbIX SHEPreTHYECKHX NOTePb Ha OCHOBaHHH pxla 
coo6paxkeHHit HaxoyWlacCb BeJIMUHHa CpeHAAH SHEPrHA MarHHTHOrO NOAA 


3Be3][bI Ca 
2 ; | 
Ev = \= t, dt—9JIeMeHT OObeMa. (2) 
a) U3 mogenu X. Anptbena (*) AumombHOrO MOJIA (C MarHHTHbIM MOMeCH~- 
TOM @=1/,H,R°) B ciyyae 3Be3bl C OJHOPOJHbIM KOHBCKTHBHBIM POR 
payuyca R, nouwyyexo 


RES a?'/ R?, (3) 


Tas Commua a= 7-10 raycc-cm? (7), R, =0,05Re = 3,5-10® cm (7%) wo: 
6% ~ 1087 apr. Ina apesgpr HD 153882 H, = 4250 raycc (?), paguycar RI 
u R,y=0,2R Opanucb Kak Rene WIA 3Be3 CheKTpasbHoro Kaacca AO (}*). 
Takum oOpa30m, R~2,3Ro u Gin © 104 spr. MakcuMasbHble HallpsaKeH- 
HOCTH BHYyTpH 3Be3qbI (Hwaxc = 2aR;°) ana Conuya 3-104 raycc, QA 3Be3fBr, 
HD 153882 5-10° rayce. 

6) Pa6oramu Csuta (°), Uanypacexapa (1°), Bataenopa (11, *), TlaKemb- 
Hepa (1%), Kunnepa (14) w Ap. ToKa3aHo, TO B NOJHOCTbIO HOHH30BaHHON 
cpefe, oOnajatomeh TypOyJeHTHOCTbIO H CaMbIM He3HayHTeJIbHbIM HavaJIbHbIM 
MaPHUTHbIM osieM, OyeT MPOHCXOAHTb YCueHHe MarHHTHOrO Nowa («3ally- 
TbIBAHHe» CHJOBbIX JIMHHM) JO NOHOTO BbIPaBHHBaHHHA YeJIbHOH KHHETH- 
yYeCKOH 9Hepruu BUXpeH H MarHHTHOM JHeEprHu: 


pv? /2 = H?/ 8x . (4) 


(v: —TypOyeHTHad CKOpocTb, p—asoTHocTb). TIpomecc MoxeT HOCHTb 
nepHoquyeckH XapakTep, ompefessemblH CKOPOCTbiO TPHTOKa SHeprHH OT 
TYpOyJICHTHBIX BHXpeH, TOPMO%KeCHHEM MAarHHTHOH 9HeEprHH Ha JKOYJICBBI 
TOTepH, 3aBHCAIHe, B CBOIO O¥epesb, OT (u3H4eCKOrTO COCTOAHHA cpesbl 
(TypOyJIeHTHOH BASKOCTH H Mp.). 

J\nA Ole€HKM cpeqHeH >Heprau OyyeM ucCxO_UTb H3 (4), YTO NPHBOAUT AAA 
BCero OO6beMa K BbIpaxKeHHIO 

m_ Mo 

Snecb M—macca 3Be3fbl, vy — yCpeqHeHHad 10 BcemMy OObemMy TypOyuleHT- 
Had CKOpOCcTb. SHayeHHA TYypOYJIEHTHbIX CKOpocTeli BHYTPH 3Be3q MoKa He- 
uspecTHbl. Jf cosqaHua MarHuTHoro noma aHeprun GS = 1037 apr Heo6xo- 
MMO BCero JIKLIb v; ~ 10% cm/cek. Taka BemH4unHa TypOyJeHTHOH CKOpocTH 
BHYTpH CoJIda He MOXKET BbI3BaTb OCOOBIX BO3paxKeHHH. Tlpeyqnomaras, uTo 
IIOTHOCTh TYpOyJIeHTHOH SHEprHH He yMeHbilaeTcaA Cc rayOMHOM, MO H3BeCT- 
HbIM TYPpOyJICHTHbIM CKOPOCTAM Ha NOBepxHocTH CosHia 0;, = 10°—10° cm/cex 


nomyuaem, cormacno (5), 64 ®3-10%—3- 1037 apr. Jina speanzn1 HD 153882 
(IpHHuMad v;,~ 10’ cm/ceK kak cpeqHee Aun spe3q xKaacca AO (}5)) 
Gun > 108 “19% apr. 

Tak KaK MexK]Y CKOPOCTAMH BpallleHHA 3Be3 MH TYPOyJeHTHbIMH CKOpoO- 
CTAMH Ha MOBePXHOCTH CyLeCTByeT, MO-BAHMOMY, JIMHe€liHand CBA3b, TO H3 (5) 
CTAHOBHTCA ACHOH OTMEYAeCMAA MHOFHMH HCCeOBATEAAMH MPOMOPUHOHAaIbHOCTh 
M@KyY MarHHTHbIMM WM BpalllaTeIbHbIMH MOMCHTAMH 3Be3/.. . 


B) CKOpocTh MarHHTO-rHuqpoqHHaMuyeckHxX BONH papHa V=H/Y 4m. 
V3 (2) naxoqum 
6 My 2: (6) 


V ycpequstercs m0 Bcemy OObemy. Ilepnoq nepemenHocru P marHuTHoro nows 
* 990 


@BMCHT OT CKOPOCTH MarHHTO-rHpoOsMHaAMMYeCKUX BOJIH, OTBETCTBeCHHBIX 3a 
epemenHocTb. Ilo nopaqky MoxeT ObITb MpHHATO, 110 P=R/V u 


| C= 1/,MR? | P?. . (7) 


— Jina Conmnpna P22 r wu, cneqoBaTesbHo, 66~ 1087 spr. Jina 3Be3ybI 
ID 153882 P64?) (M u R onaTb Haxo_ATcA U3 CpeqHux 3Hayenuit 
cmacca AO (35)), M=3Mo u Gin ~ 10" apr. 

Jina ComHija Bce MojcueTbI jaioT 3HadeHHA, JOBONbHO OuM3sKHe K 
g6 = 108” spr; Aaa 3Be3qn1 HD 153882 u3-3a npyMeHeHHa ycpeqHeHHbIX 
semMuHH R, Ry u M copnajenne xyxe. 


OueHHM BpeMA 3aTyXaHHaA OOllero MarHuTHOrO noma, T. e. At = Gane, 
ye D— KosmuecTBo AuccunMpyromel 3a 1 ceK. SHeEprMH MarHHTHOrO Nos. 
30CNO/b3OBaBLIHCb HaliqenHpim A. Sl. Kunnepom (#4) Bpipaxenuem (+, 7) 


jaa D, mocne nofcTaHoBKH 3HayeHus cee u3 (7) HaxoquM 


Dz ZMV7 ER. (8): 
[axum o6pasom, At =1/,R/V~4/,P, sro cuswuecKkH BHOWHeE MpaBqono,obHo. 

3, OuepuqHo, He BCA 9Heprua MarHHTHOTO MOA «3aTyxXaeT» BHYTPH 
SBESJIbI; UACTb €€ BbIHOCHTCA Ha MoBepxHocTb. I[locKombKy s2HeEpreTH4eCcKHe 
1OTepH COJIHEYHOK KOPOHbI OWeHMBaloTcaA Kak 1078 spr/ceK, To MpH ycoBHH 


saTYXAaHHA 1/49 EG B aTMociepe Conia 9HepreTHueckuH OaaHc KOpOHbI 
symeT o6ecneyeH. JuccunalluA MarHuTHOM 9HeprHH B HOHH30BaHHOM Ta3e pac- 
‘MaTpHBalaCh pAZOM uccemoBaTeneH ((',17 79) uw ap.). Koanyecrso sHepruu Mar- 
HHTHOTO MOA ¢, MWpeBpalljaeMoro B JyKoyeBo TeMm10, B | cm? 3a | cex.: 


6= 6. E* (9): 


Tye ¢, — 9JICEKTPOMPOBOJHOCTh B HalipaBJIeHHH, MepNeHAMKYJIAPHOM K Mafr- 


IMTHOMY lowio, E — HampAxKeHHOCTb 9IeKTpHYeCKOrO NoA) ONpewemuTCA us 
1 OH 


ypaBHeHusa MaxcBedia rotE = — mag 


M lpHOsMKeHHO paBHO 


/— pa3Mepbl OOacTH, 3aHHMaeMOH H3MeHAIOWHMCA MarHHTHBIM MOJIeM. 

PaccMoTpeHue BpeMeHH 3aTyxaHHA Af pa3NMUHEIX MalrHATHBIX Moen 
ucnomb3ya (1)) mpuBoquT K cpefHelt BenwunHe 1/At~10° cm/cex, 4To cpaB- 
1MMO CO CKOPOCTbIO MarHHTO-rHAPOAMHaMHYeCKHX BOJIH Ha NOBepXHOcTH CowH- 
1a. [IpHHuMas JOBOJbHO HH3KOe 3HaYeHHe M3MeHeHHA HanpsAxKeHHOcTH AH 
~1 raycc, MOyYHM 3HaveHHe SIeKTPHYeCKOH HalpAXeHHOCTH WIA yCoBH 
<pomocdeppr E>10-? CGSE. Taxoe 3HayeHHe NoyTBep&KaeTcA HeCKOJIbKHMH 
AeTOaMH. 

TIpotieccb! 21eEKTPOMPOBOAHOCTH B HallpaBJIeHHH, NepNeHAMKYJAPHOM K Mar- 
{MTHOMY MOJO, B AOCTATOUHOM CTeMeHH H3YYeHH! JIHIWb AIA MOMHOCTbIO HOHH- 
oBaHHoro rasa. IIpucytcTBue HeHTpa/IbHbIX aTOMOB B IlWla3Me 3Ha4HTe/bHO 
i3MCHAeCT TeYeHHe MpOleccoB 3IEKTPOMPOBOAHOCTH. IMeKTPOMPOBOMHOCTb MO- 
KeT YBEJIMYHTLCA Ha HECKOJbKO MOPAAKOB MO CpaBHeHHIO C MOJHOCTbIO HOHH- 
OBaHHbIM Ta30M MpH TeX Ke IICKTPOHHbIX MJIOTHOCTAX HM TeMIepaTypax. 

Jina o6Omsero cayyad Mpoueccbl 9JIEKTPONPOBOAHOCTH pacCMaTPHBaJIHCb 
Caysuurom vw TIvaquurtonom. Vicnomp3opaB ToKOBoe ypaBHeHve (25), BBI- 
ejeHHoe KaysHurom (1%), Mb MOJIy4HJIH 


ie Ne err Ke (11) 
SSS SS 
dL H (KK , + F2)? + KG 


o9t 


3eCb 
4Ip 


> 8n, 17, (rie ee 82,72; aaa Ee 
SO Ge ty is ge 3eH | myg+m,; 


rye HHAeKcbI i, €, Q@ O3HAYAIOT BeEJIMUHHbI, OTHOCALLMECH, COOTBETCTBEHHO, 
WMOHY, 3uIeKTPpOHY H HeliTpasbHoMy aTomy; / — OTHOCHTe/bHaA yeJIbHas 
IJIOTHOCTh HeHTPaJIbHbIX ATOMOB; Fie H fa; — 9PPCKTHBHbIe Pauycbl Coy ape: 
HHH COOTBETCTBYIOUIMX YaCTHW; OCTaJIbHbIe OOO3HAYeHHA OOuLeNpHHATH!. (13-32 
MAJIOCTH fae [IX CTOJKHOBEHHA 9JIeKTPOHa C HeHTpaJIbHbIM ATOMOM H MaJIO“ 
MACCbI 3JIEKTPOHA 10 CpaBHeHHIO Cc MaccoH aTomMa BeJIMYHHOH Ke Mp BbIBOLE 
copmyvipt (11) mpeneOperaun.) 

Hamu Onllo MpousBeyeno uccieqoBaHHe kosppuyweuTa o, WIA yCJIOBHP 
COJIHeYHOH XpoMocdepbl MH KOpOHBI (43 (15) OpasMcb ycpefHeHHbIe JaHHble JA 
pacpeyemeHua mmoTHocTeli, TemnepaTyp u np.). M3-3a 6ombwioH Heonpeseuen- 
HoctTu (pyHkunu H (R) v npHOmMxKeHHOCTH MHOPHX BeJIMYHH NOJYYeHHbIe YHCJIEH- 
HbI€ JJaHHbl€ MOXKHO HCIOJb30BaTb TOJIbKO JIA MpHOJIM7KeHHBIX pacdeToB. Ta- 
KM OOpa30M JIA BHYTPeHHel KOpOHbI NosyyeHo 3, = 10° CGSE, B xpomo- 


cipepe ¢, = 3-10!" CGSE, Onenku sxeprau; noulyuaemble CTOGOM (ce4eHHeM 
1 cm?) KOpoHabHoro MH Xpomocdepnoro BelleCcTBa OT H3MeHAIOMeroca OOuero 


MarHuTHoro noms! Comnua, mpusogat K JSedl/~ 10° spr/cm?-cex, 4To 
corjacyeTcad C SHepreTHYeCKHMH MNOTepAMH B KOPOHAJIbHOM BelecTBe (?). 

ONeKTPOMPOBOAHOCTh' WocTuraeT MaKCHMyMA B BepPXHeli xpomocdepe, H 
3aTeM pe3KO YyMeHbluaeTca npn F—>0. ItuM MOXKHO OObDACHUTb CyUecTBOBa- 
Hue pe3KOH TpaHHUbl MexKy XpoMocdepoH u KopoHoH. UacTu4Ho MOHH30- 
BaHHbId Ta3 Kak Ob! «BbIropaeT» B MpHCYTCTBHH NepeMeHHOrO MarHHTHOFO 
NOH, Mpeppallaicb B BbICOKO HarpeTbI KOpOHabHbIM ra3. Bau3Kkoe cyule- 
CTBOBaHHe HW B3aHMHOe MIPOHHKHOBEHHe OTHOCHTebHO XOJOAHOTO Xpomocdep- 
Horo HM FopsxY¥eroO KOPOHAJIbHOrO BellleCTB, TeCHaA CBA3b OOMacTeli CBe4eHHA 
©KeITOH» KOpoHabHOK mun dh 5694 (Ca XV, P; = 814 98) c npoty6epantiamu 
HM aKTHBHbIMH OOACTAMH XpOMOC(PepbI HAXOAUT CBOe eCTeECTBEHHOe OOBACHEHHE. 
Tpaunubl npoTyOepanies Hy2XHO paCCMaTpUBaTb Kak O61acTH HanOoulee HHTeH- 
CHBHOTO «pa30rpeBa» HW NMpeBpallleHHA XpoMocdepHOH MaTepHH B KOPOHAaJIb- 
Hy!0 HJM, HAOOOpOT, MPH NPOHHKHOBeHHH B KOPOHY ycToliynBoro MarHuTHOrO 
NoA,— Kak OOMaCTH OXMa%KYeHHA M KOHJeHCAHH KOPOHAJIbHOM MaTepHH 
B xXpomocdepHywW. | 


Kuescuit rocyapcTBeHHbIM YHHBepCuTeT Tloctynusns | 
um. T. I. Wesyuenko 10 V1 1957 . 
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PH3SHKA 


K. HW. AJIEKCEEBA u H. JI. TPHTOPOB 


CEYEHME HEYMPYFOro B3AMMOJEMCTBUA MPOTOH — NPOTOH 
MPH QHEPIMAX MPOTOHOB BOJIDINE 7 Bop 


(ITpedcmaeaeno akademuxom J. B. Cxobenoyonoim 29 VI 1957) 


Hsmepenue ceseHua Heympyroro B3aMMOfelicTBHA MpoTOH — mpoToH (Kak 
a3HOCTH B3AHMOJeHCTBHA MPOTOHOB B MapacpuHe u TpaduTe) Obwio BbINOMHeHO 
BO BpeMA 9KCMequuUnH 1955 ©. B yYCNOBHAX, AHANOFMYHHIX YCIOBUAM MpH ompe- 
eJIGEHHM CeYeHuA MpoTOH — Apo yruepoga (* *). M3mepenua mpousBoqusucb 

cTpaTocepe Ha BbIcoTe 20—25 KM Ha wupoTe 31° N c mpoTonamu cpequeit 
9Heprun MopagKa 20 Bas. 

IIpu6opbt aia onpemenenua ceyenusA (cM. puc. 1) cocTosAmu u3 TemecKona 
(panei cueTunkos D, A, B, C), BbiqenABllero BepTHKaJIbHbIM MyYoK 3aps>KeH- 
HbIX YaCTHIL, H CHCTeMbI CUCETUHKOB, PEPHCTPHPOBAaBLUINX MPOAyKTbI B3aHMosel- 
CTBHA MPOTOHOB C BelleCTBOM PUJIbTPOB, MOMeWLeCHHbIX BHYTPH TeslecKkona. Bce 
CueTUHKH (BKIOUaH MW TeseCKONMMYeCKHe) Obl MpHCoeqHHeHbI K JIaMMNOBOMY 
Togockony. IIpu u3mepeHuax Cc MpoHMKalOlleH KOMMOHeEHTOH KOCMHYeCKOrO 
M3yYeHHA Mexy patamu B u C TeneckomMuecKuX CYeTYUHKOB Haxouvica 
dunbtp 8 cm Pb + 0,9 cm Al. @uaprper & uz napacuna u rpaduta * Opin 
yCTaHOBJIeHbI Ha BarOHeTKe H B TeYeHHe BCero Mo/leTa aBTOMaTHYeCKH, Yepes 
Kable 3 MHH., MoovepeHO BABUTaINCb B MpOCTpaHCcTBO Mex_y pxnamu A 
u B TemecKoMmM4eCKHX CUCTUMKOB H BbIABUTaIHCb H3 Hero, TaK 4TO H3MepeHHA 
C MapaduHoM u rpapuToM Bo BpeMA MovleTa YepeoBaHCch MexyAy coOolt. Iloxpo6- 
Hoe OMmucaHve ycTpolicTBa mpHOopoB, HX XapaKTepHCTHKH, a Tak%Ke oOMuCcaHue 
MeTOJOB oONpeyeieHuA CeyeHHA Heympyroro B3aHMOJeHCTBHA JaHbI B CrTa- 
rbax (*,°). 

CeyeHue Heynpyroro B3aHMoyeHCTBUA NpOoTOH — MpoTOH OblIo onpesemeHo 
IBYMA MeToamMu: 1) Mo H3MeHeHHIO JHBHeOOpa30BaHHA B CBHHWe MpH noMme- 
WleHHH B TeleCKON BelllecTBa, COJepXKalllero BOAOpOA (MeTOR yMeHbIWeHHA NOTOKA 
OMHOUHBIX JIMBHEOOpa3yIOUlNX YaCTHIL 3a CYeT B3aHMOJeHCTBHH B BOOpore); 
2) MYTeM HeMocpeACTBeHHOFO H3MepeHHA YMCA BIeEKTPOHHO-AAePHbIX JIMBHeH 
U3 Napaduna u rpaduta (mMBHM u3 Mapaduna u rpaduTa perMcTpHpoBasHCb 
DaCNOJIOXKeHHBIMH B BepXHeH uacTH mpHOopa cueTunKamu K, Ky, B, Ly, L, 
HeNOCPeACTBEHHO OKPYXKaBIWIMMU UCCeLyeMbIH usbTp %). 

CielyeT OTMeTHTb, 4TO MpH B3aHMOJelicTBHH MpOTOH — MpoToH oOpa3o- 
3aHHe JIMBHA, COCTOAMLero TObKO H3 HeHTPaIbHbIX ObICTPbIX YaCTHI, 3Ha4H- 
reJIbHO MeHee BePpOATHO, YM MPH CTOJIKHOBeHHH MIpOTOHAa C C/IOXKHbIM APOM. 
To3TOMY MOXKHO CUHTATb, YTO MeTOA HeMocpeACTBeHHOrO HaGuIOJeHHA JIMBHeH 
ia BOMOpose MpakTuyecKn CBOOOJeH OT MpocueTa B3aHMONeHcCTBHH H3-3a OOpa- 
3OBaHHA TOJIbKO HeHTpabHbIX ObICTPbIX YaCTHIL, B MPOTHBOMOMOXKHOCTL TOMY, 
ITO MbI HMeIH Ip oMmpeleseHuH CeYeHUA MpoTOH — Apo yrueposa (°). 

Jina ompeyeienuA ceyeHuad Heympyroro B3aMMOyeHcTBHA MpoToH — IIpo- 
OH HaMH ObIIM MCNOIb30BaHbI JaHHble MoeTOR AByX mpHOopoB (NeNe 3 4 5) 
O CBHHILOBbIM (pHJIbTpOM H OAHOTO MpHOopa (Ne 7) Oe3 cBuHUOBOrO *ubTpa. 


* Ha vepTexe cnouHol mMHMeH O6O3HaYeHbI KOHTYpbI urbTpa u3 rpadura, NyHKTHpOM — 
OHTYpbl PubTpa Ha Mapaduna. 
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Jlna Toro uTo6bi ClelaTb NpHMepHO OAHHAKOBBIMH YCOBUA perucTpallunl} 
JIMBHeH, BOSHHKAaIOIIMX B Napadune u rpaduTe, MbI ynoTpe61 AM rpa@urT B ng i 
pollkooOpa3sHoM Bye (IIOTHOCTb rpapuTosoro nopowika 1,0—1,1 r-cM if 
HmoTHocTb napaduna ~0,95 r-cm*). Tovltnny rpaduTosoro duJibTpa BI 
r-cM2 MbI BCeryla No_OupanH Tak, UTO ona Obila paBHa KOJIMNeCTBY re} 
pola B r-cm ®, CofepxKalllerocaA B Tlapa@uHOBOM cusibTpe. Pa3HOCTb TOJILILHE F 
napadunosoro (18,8 r-cmM ”) H rpacbuToBoro (16,0 r-cm “) (HIbTpOB aBasa; 
KoNMYeCTBO BOJOpota B napadune (2,8 r-cM *). | 

@uabTppl LS us napapuna uw rpaduta momelilaiucb B TesecKole Tak, qTO | 
MomoxKeHHA HX WeHTPOB CoBNafaiH (CM. pHc. 1). Tlostomy paccTosHHe Mexyy | 

HHKHeH  MOBepXHOCTbIO HccwJieqyemMoro| 

dbuibTpa uw patom B= TenecKonHyecKHXx } 

cueTuUHKOB B. cily4ae rpaduTa Obwio Ha} 
2cm Oouble, 4veM BCAyYae nMapaduna. } 
2to OOCTOATeBCTBO BHeCIO pa3vIH4He | 

B YyCOBHA perMcTpallunH 6-NBHeH 43 | 

napauna wu rpacuta. Tlostomy 18! 

onpelleeHHA BKajla 6-HBHeH B peruCTpH- 

pyembie HaMH JIMBHH H3 NapaduHa 4 

rpauTa wu BHeCeHHA COOTBETCTB YIOULEH j 

nompaBKH B_ pe3yJIbTaTbl H3MePeHHH | 
y MbI OMpefeqHsiH Ha YPOBHe MOPA B YCJIO- | 

BHAX TeOMeTPHH NoeTOoB daKkTHYECCKH | 

perucTpupyeMbli mpHOopoM  mpolleHT 

6-JIMBHeH OT NOJHOTO YnCNa 3aperMcTpH- 

POB@HHBIX OMMHOUHBIX YaCTHLL. ITOT Npo- 

WeHT Mp H3MepeHHAX C *ReCTKOH KOM- 

NOHEHTOH OKa3aJiCA PaBHBIM: JIA Mapa- 

guna (6,45 + 0,13)%, ana rpaduta 

(7,10-40,15)°> oT 3aperucTpHpoBaHHoro 

yNCa  OMHHOUHBIX YacTHU, MpoxosA- 

mlHX Yepe3 mpu6op. IlonpaBKa K H3MepeH- 

Puce. 1. Cxema pacnooxeHHA CYeTYHKOB il Lh Miia Lala Rt ee eS 

4 @HABTPOB B MpHOope © JIMT KaK Pa3HOCTb 3THX MPOLeHTOB, T. e. 

uMeeT 3HayeHHe (0,65-+-0,20)% or 3ape- 

THCTPHpOBaHHOrO YHCIa OJMHOUHBIX 4Ya- 

cTull. SHayeHuAf mompaBKH Ha OOpa30BaHHe 6-9/IeKTPOHOB: IA napaduna 

6.45% u gna rpaduta 7,10% Obiuiu NpHHATHI HAMM KaK NIpH H3MepeHHAX C Ke- 

CTKOM KOMMOHeHTOH *, TaK W IPH H3MepeHHAX C NOJIHOH HHTCHCHBHOCTbWO KOCMH- 
yeckoro H3nyyeHuA **, Ha ypoBHe , MOps H B CTpaTociepe ***. 


* Bu3yanbublii MpOCMOTp TOMOCKOMHYeCKHX KaPTHH 9-JIHBHeH OT %KeCTKOM KOMMOHEHTHI Ha 
yPOBHe MOpA NOKa3a1, YTOMPHMeCb HeMOKAMbHBIX IHBHEH Obiia HesHAHTeIbHA (He Sombie 2%). 
IIpH 3TOM JIHBCHb Mb! CUHTAIH HEMOKAJbHbIM, CCIM Yepe3 CpaboTaBlIHe CUeETYHKH (H3 4HCsa pac- 
TOO%KEHHbIX BHYTPH TelecHoro yruia NMpHOopa) Heb3A ObIO MpOBeCTH MPAMYIO JIHHHIO, COOTBCT- 
CTBYIOWLy!IO MYTH YaACcTHUbI, O6pasyioweh 9$-HBeHb. 

** ViccnenoBaHHe OO6pa30BaHHA 9-HBHeH ObIO MPOBeeHO HAMM Ha YPOBHe MOPA TakxKe H A 
NOMHOPO NOTOKA YaCTHLL KOCMHYECKOFO H3TyYeHHA C npHOopom 6e3 cBHHuOBOorO *busbTpa. Tony- 
YeHHbIM B ITHX ONbITAX NPOWEHT HBHEH, 3aperHCTPHPOBAaHHbIX CUCTUHKAMH, OKPY2KalOulHMH rpa- 
but (Mapadun), OKasacA paBHbIM ANA rpaduta (10,234-0,24)%, ana mapaduna (9,63-4-0,24)% 
OT 3aperHCTPHPOBaHHOFO YHC1a OMMHOYHBIX YACTHL. OHako aHaH3 TOMOCKOMHYeCKHX KAPTHH 
STHX JIHBHEH NOKA3al, YTO YBeHYeNHe MPOWeHTAa JHBHEH MPH H3MepeHHAX C MOMHbIM NMOTOKOM 
KOCMHYECKHX YaCTHL (MPH HeHSMeHHOH pasHoctTH (0,60--0,34)% (Mexay RaHHbIMH 2A rpadura 
H Napaduna, OGYCOBeEHHOH pacnOO%*KeHHeM MHJIbTPOB) B OCHOBHOM O6bACHHeTCA MPHMeCbIO 
H@JOKAJIbHbIX JIMBHeH, YHCO KOTOPbIX 3HAYHTEJIbHO OObWe, YEM MPH H3MePpeHHAX C *KeCTKON 
KOMMOHEHTOH KOCMHYeCKOrO H2Ty4YeHHA. [losTOMy Mp BBeAeEHHH NonpaBKu Ha 8-NuBHH B H3Me- 
HEHHA C NOMHOM HHTEHCHBHOCTbIO KOCMHYECKOPO H3/yVeHHA Mbl MPHHAAW 3HaYCHHA MpOenTa 
5-HBHEH OT 3apernCTPHPOBaHHbIX OAMHOUHDIX YaCTHL, NOJYYeHHbIe DJIA 2KeCTKOM KOMMOHEHTHI: 
And napaduva 6,45%, aa rpadura 7,10%. 

*** B 1949—1950 rr. K. HM. Anexceepa nC. H. Bepxos nposBesu cnelnasIbuble OMbITbI NO Ha- 
6mrofeHHIo OOpasoBaHHA §-9IeKTPOHOB NOMHbIM MOTOKOM 4YaCTHIL KOCMHMYeCKOrO H3yYeHHA Ha 
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Iipouent 6-1upHeli 43 cBHHUOBOrO *uIbTpa, perucTpupyembIx cyeTUHKAMU 
M, M,C, E, N,, N, HemocpefcTBeHHO OKPYyXKaIOUMMH CBHHEL, B npeyesax 
‘TATHCTHYECKOH TOUHOCTH HallMX MSMepeHHH He MeHAJICH DpH MoMeneHuu 
eemenyemoro (usbTpa & B TewecKoN HB CpeqHeM Opis papeH (6,85 + 0,12) % 
T 3aPperHCTpHpOBaHHbIX APHOOPOM OMMHOUHBIX YACTHIL. 

CeueHve Heynpyroro B3aHMoOjelicTBHA NpOTOH — MpOTOH MBI BBIUMC IMI 43 
THOIMCHHA NOTOKOB OfMHOUYHBIX JIMBHeEOOpasyIoulNX YaCTHI, Mp HaMUHN B 


remeckone Mapadpuva (/;) u rpatuta (/rp), KoTOpoe cBa3aHO ¢ mpoberom be: 
eylpyroro B3aiMOJeHCTBHA MpOTOH — NpOTOH COOTHOLIeHHeM 


H 
ie —2,8/L 


@ e 
ee 
Kosnuectso Bogopoqa B napadwHe 2,8 r-cm 2. Tlonpaska Ha BalMaHHe 
3aHMOJeHCTBHH OT [ePBHYHBIX a-YaCTHIL Obla OYeHb Masa Hu, NosToMy, 
BeyleHa He Oblla. B MeToge HenocpegcTBeHHoro HaOvOeHHa JMBHeli u3 Mapa- 


tpuna Ni u rpadjuta Ni oTHouleHHe NOTOKOB NoslyyaeTca B pesysbTaTe H3Me- 
| Ni No In ty anion 

€HHA BeJIMYHHbI —~——, TaK Kak —— = | — ————, rye /,) — noTox 

Inp le» lp 4 

HHOUHBIX JIMBHEOOpasylOlluX YaCTHWL Ha JaHHOH BbIcoTe, oOca6eHHbIH 
a cueT B3aHMOJeHCTBHA C ApaMH yrsiepoa B NapabHHOBOM duubTpe. 
na onpefenenna J,p Mbl Hcnob30Banu: |) HauiH jaHHBIe O noToKe J, 
SAPAMKCHHbIX YaCTHIL Ha TpanHlle aTMocdepbl Ha wupoTte 31° N—2,0 yactun 


cM *-mHH !-cTepay! (*); 2) sHayeHve xkosdibHuweHTa NorsoweHHA JIMBHe- 


oOpasyloluleH KOMNOHEHTBI B Bosayxe Loorn = 150 r-cm? (2) uw 3) sHaueHHe 


mpoGera Heynpyroro B3aHMOjelicTBHA MpOTOHOB c sApamMH yraepora Ly= 
= 63 r-cm® (*). B mMetoje yMeHbueHHa NOTOKa OMMHOYHbIX JIMBHEOOpa3syiollux 
YaCTHIL OTHOWCHHeE NOTOKOB NOJyuaeTCA B pesysbTaTe H3MeEpeHHA YNCsa JHB 
Heli H3 CBHHUa Np HaJIHMYHH, COOTBeTCTBeHHO, Napaduna Vy pp Hu rpacuta Vz 'pp 
B Teseckone /,/J,. = N3 pp/Ni'pp- 

B ta6n. 1 npHBeqeHo nosy4eHHOe C MOMOLLbIO pa3sHbIX MpHOOpOB HM pasHbix 
MeTOJOB OTHOLUEHHE NOTOKOB OJMHOUHDIX JIMBHEOOpasyloulnx YacTull /,// rp. B Ta6- 
mule Bese ykasana cCpefHAA KBaypaTH4Had cTaTHcTHYeCKan OWwHOKAa. B npn- 
BEJICHHbIe JaHHbIe CblJla BBeeHa NOr paBka Ha CJyualHble COBNAaeHHA H 6-JIMBHU. 
Kpome Toro, B 32perHCTpHpOBaHHOe YHCJIO JIMBHEH Ha BOJOpOse ObIJIH BBEJCHbI 
nonpaBkH: a) A I pHOoposw c CBHHUOBbIM (HJIbTpOM — NonpaBka Ha H38MeHe- 
Hve (pOHa OT JIMBHeEH 3. CBHHUA C YacTHWaMH, HallpaBJieHHbIMH BBepx, IIpu 
Hepexojle oT rpadutTa K Napaduny (7,3) okono 6% BenHUHHBI ceueHH A; 6) no- 
MpaBka Ha NpocueT B3aMMOJehcTBHH H3-3a NoNnafsaHHA YaCcTHI JIMBHeM B Ie 
MexKIly cyueTuHKaMH ~ 6% BeJHUMHbI ceyeHHa; B) NONpaBka Ha 9JIeKTPOHHO- 


DASHBIX BLICOTAX B TpauTOBOM *ubTpe (NoWadb PusbtTpa 20 X 20 cm?, TommHHa 1,0 r cm-?), 
Temeckon coctoss u3 3 pacnooxKeHHbIX APY! Hal APyrOM PAROB CueTYHKOB, BbIMeNABLINX TeseC- 
Hb yrou’ mpuH6opa. Pana cueTunkoB, pacnOO*KeHHbI MOL rpadHTOBbim uJIbTPOM Ha PaccTos- 
iu ~15¢M u pernctpupoBaBlni §-91eKTPOHbI, COCTOA 43 10 TORKOCTEHHBIX CUeTHHKOB (HaMeTp 
~1,8 cm, qinHa 20 cm, TommnHa cleHoK ~0,2—O0,3 mm). Bnarozapa MaJlOH TO/MLMHE PHJIbTpa 
AZ TpaduTa MpuMecb 9/1eEKTPOHHO-ALEPHbIX WH IJIEKTPOHHO-POTOHHDIX JIMBHEH K 5-NHBHAM Opla 
ieBeHKa. BewencrBue OTCYTCTBHA B MpHOope BepTHKAaJIbHO PaCNOsO%KeHHbIX PANOB POJOCKONH- 
IECKHX CYCTUHKOR MPHOOP PerHCcTPHPOBA CPaBHHTeMbHO HeOOIbIUOe YHCO COKOBbIX HE/OKAJIb- 
ibIX JHBHEM. OTGop 8-HBHeli MPONSBOLHCA B3YAaJIbHO TIpH MpocmoTpe rosockonnyeckux 3anuceli 
~pa6oTaBwnx CueTYHKOB. Bplio O6HapyKeHO, YTO MpolenT $-1MBHEH (B OCHOBHOM JIMBHH C 4HC/IOM 
:pa6oTaBlUX CYeETYHKOB He Gombe 3) MO OTHOLMEHHIO K YHCY 3a4perHCTPHPOBaHHbIX OMMHOYHDIX 
[ACTHIL Ha BCeX BLICOTAX OT YpOBHA MOps JO 20 KM MpakTHYeCKH He MeHAeICcA. HaGsomaBuieeca 
Je6O/IbuIOe BOSPaCTaHHe OTHOCHTEJIbHOrO YHCwIAa 5-JIMBHeH (mpHMepHoO Ha 20% ) AA BbICOTHI 60V1b- 
ne 20 KM B OCHOBHOM MO?KHO ObIIO OODACHHTb HEOOMbWOH MPHMeCbiO SJIEKTPOHHO-AJeEPHbIX JIHB- 
eH u3 rpacbuTa HW HeEOKaJbHbIX JIHBHeH. . f 

Vcxoza 43 puMepHoro parencTBa mpolleHta S-HBHeH AA %KecTKOM KOMMOHEHTEI HM AIA 
IOMHOW HHTCHCHBHOCTH KOCMHYeCKOrO H3JYYeHHA Ha YpOBHE MOPS MW H3 OMMCAHHbIX OMNbITOB NO 
)6pasonannio 8-nuBHeH B CTpaTocdhepe, Mb! MPH K BLIPOLy, YTO NpH Nepexofe OT ypOBHA MOPA 
< cTpaTociepe MpouenT 8-JIMBHELi MO OTHOMIEHHIO K YHCY 3aperHCTpHPOPaHHbIX OMHOYHBIX Yac- 
MIL 3AM€THO He MeHAeTCH. 
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Ta6auna l 


| Tlpo6er He-; Ceyenne 
| yupyr. | neynpyr. 
Cpeau. Ornomenne B3aMMojed-| B3anMonen- 
rsry6una HNOTOKOB CTBHA CTBHA 
Tipu6op Metoa aTmocdeppl efit mpoToH— | MpoToH— 
iter GM-* n//rp ees npercs 
Ly» r-cm—? op? MO 
IIpH6op Ne 3 c HenocpemcTBeH. 4H3- 
(bubTpom 8 cm Pb+] MepeHve uvcJa JIMBHeEH . 
+ 0,9 cm Al 43 Napaduna u rpaduta [36,4 0,905-+ 
+0,033 
IIpu6op Ne 5 c To xe 20,9 (),948-+- 
tbuibtpom Pb+Al ; -L0 , 030 
IIpu6op Ne 7 Ges » » Ey ) 
CBHHIOBOrO § (pHJIb- 
Tpa 
IIpu6op Ne 3c YMeHbINeHve NOTOKAa 
dbunbtpom 8 cm Pb-++| omHHOUH.  JHBHeOOpa- 34,0/0,981-+ 0,947-+ 54 +23 ; 
+0,9 cm Al ByIOW. YaCTH 3a CueT 0, 028 +0,016 —42 | 325 
B3aHMOAeHCTBHH B BO- 
nopone (MO H3MeHeHHIO 
yvCJIa JIMBHeH H3 CBHH- 
a pH 3ameHe rpadr- 
Ta napadHHom) 36,4 0,866-+- 
-+-0 058 
IIpu6op Ne 5 c To «xe 20,9 1,000-+ 
¢bubtpom Pb-+ Al +0, 060 


(pOTOHHBIe JIMBHH K pasHocTH napa“ —rpadpuT B mpHOope Ges cBunila ~ 15% 
BeJIMYHHbI CCYeHHA. 
Tlocie ycpeqHeHHa BCeX TIpHBeeHHbIX B TaOJIMIe JaHHbIX C YYeTOM CTa- 


H H 
‘THCTHYCCKUX BECOB NOsJyYeHbI 3HayeHHA TIpoGera Lp, Hu CeyeHHA Gp HeyNpyroro 
B3aHMOJeHCTBHA MpOTOH — MpoToH 


Lob row; of = 32+ 10 MO. 


Yokep vu ap. (4), paSoTrapuime c KamMepoH BubcoHa Ha ropax, H3MepHJM 
‘ceueHHe Heympyroro B3avMojelicTBHA NpoTOHOB B NapadHHe. I]punumaa ceye- 
Hue HeyMpyroro B3avMOJelCTBHA MpPOTOHOB ¢ ApaMuH yrJiepoJa paBHbIM Teo- 
MeTPpH¥eCKOMY CeyeHHIO Apa yruiepofa, OHH BbIGHCIMNIM mpober wu ceyeHHe 
Heylpyroro B3aHMOJeHCTBHA MpOTOH — MIpOTOH, KOTOPbIe OKa3aJIHCb, COOTBET- 
cTBeHHO, papnbimu: Lh = 3178 r.cm™®, op = 54733 MO. B KpatKom coo6menun 
@ayuepa u Ap. (5) AA cevenHa Heynpyroro B3aHMOJeHCTBHA MpoTOH — npo- 
TOH JlaHo 3HayeHHe 29,5-+5,5 MO, NouyyeHHoe Ha OeTaTpoHe MpH 9SHeprHEy 
mpoToHos 5,3 Bas. B mporoxomax Pouecrepckoli KoH(bepeHivu MO B3aHMO- 
We©HCTBHAM YacTHL OoONbWOH sHeprHH (ampetb 1956 r.) npHBegeHoO 3HayeHHe 
~ 25 MO (cTaTucTH4ecKkad TOWHOCTb He ykKa3aHa) [Id Ce4eHHA Heynpyrord 
B3aMMOJeHCTBHA MpOTOH — MpoTOH pH 3HeprHn MpoToHoR 5,3 Boas. IIpu cpequeli 
SHeprHw NpoToHoB ~ 20 Boas MbI NosyunsH sHayenHe 32-+10 m6. YuntpiBas 
OOuIbUIYIO CTATHCTHYeECKY!O MOPpelIHOCTh SKCMepHMeHTAa, MOXKHO CUHTAaTb, UTC 
B HHTepBasie 9HeprHi oT 1,5—2,0 no ~ 20 Bop He HabmO_aeTCA SHAYHTe JIB: 
Horo pocta ceyeHHA Heylpyroro B3aHMOjeHCTBHA MpoOTOH — NpoToH. 

; B BbINOJHeHHH paOoTb! NpHnumMasu yuactue C. VW. Bpuxxep u M. M. Jy: 
POBHH.. 


Mockoscknit rocy1apcTBeHHbIli yHuBepCuTeT ocrynusno 
uM. M. B. Jlomonocosa ° 28 VI 1957 


UATHPOBAHHAA JIMTEPATYPA 


. 1K. WH. Anexceesa, H. JI. Tpuropos, )K9T®, 32, 404 (1957) aa Keema 
Anekceeba, C. HU. BDpukkep, HOV, fT punop ope Oem Capun, H. A 
Ile p6axos, JIAH, 115, 71 (1957). ?K. HW. Anexceesa, H. Ji. Tpuropos 
TAH 115, 259 (1957). 4 W.D. Walker,N.M. Duller, J.D. Sorrels, Phys. Rev. 
86, 865 (1952). ® R. W. Wright, G. Saphir etal., Phys. Rev., 100, 1802 (1955) 
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jfloxaann Axkanemun nayx CCCP 
1957. Tow 117, Ne 4 


PHSHKA 


3. E. BAMHUITEHH, M. H. BPWJIb u HH. B. CTAPBIM 


O HEKOTOPbIX 3AKOHOMEPHOCTSAX B CTPYKTYPE 
PEHTTEHOBCKAX K-CNEKTPOB HCMYCKAHHSA THTAHA 
B THTAHATAX 


(ITpedcmaeaeno axademuxom A. II. Buxnoepadosoim 27 VI 1957) 


_ Hegasyo, mpu u3yyenuu pentrenospcKux K-cnekTpos ucnycKaHHa TuTaHa 
iB HEKOTOPbIX CoelMHeHUAX (') ObIIO BbICKa3aHO Mpesnoox*Kenve ufo BO3HUKHO- 
BeHHe B CMeKTpe SleMeHTa B COeMHEHHAX CaTeUTa Kg, CBA3aHO C «MepeKpe- 
CTHbIM» TlepexooM Ha K-ypoBeHb MeTaJJ1a COOTBETCTBYIOINNX 9JIEKTPOHOB aHHO- 
Ha. Ilo3quee (°) cnpaBeqiuBocTb 2TOTO BbIBOAa Oba BHOBb MOTBep2xKeHa 
B Ce€PHH CMellMaJlbHO MOCTaBJICHHbIX 3KCMe€PHMeHTOB. 

Takoe mpenouoxKeHve no3BoisetT (') O4eHb MpocTo OSbACHHTb MHOrHe 
CBOHCTBa 3TOM JIMHHM HM, B YaCTHOCTH, €€ OTCYTCTBHe B CMeKTpaX MeTajia u 
pesKy!0 3aBHCHMOCTb e€@ OTHOCHTCJIbHOH MHTeHCHBHOCTH OT BaJI@HTHOCTH 
aTOMOB B COCAHHEHHH. 

C «mepekpecTHbIMH» TepexoaMH QJICKTPOHOB aTOMOB B COeAHHeHHAX CBA- 
3aH, NO-BHAMMOMY, TakoKe PAX ABMeHHH, HaOOMaIOWlMXCA WH PeHTTeEHOBCKUX 
(?,4) uw ontuyeckux (°) cmekTpax NorviolwlenuA. Tak KaK OTHOCHTebHaA HHTeH- 
CHBHOCTb CeJIEKTHBHbIX JIMHHH B PeCHTTeHOBCKHX CMekTpax MOrmouleHus, O6A- 
3aHHbIX «IIPAMbIM» H «MepeKpeCTHbIM» MepeXoMaM 3/eKTPOHOB MOTVOLULaroulero 
aTOMa, CHJIbHO 3€BHCHT OT COCTOAHHA MOMAPH3alluH ATOMOB 3TOFO 3/IeMeHTa 
B CoequHeHuH (°), TO MOXKHC OblIO MYMAaTb, YTO TOT Ke (bakTOp OKa3bIBaeT BHA- 
He WH Ha OTHOCHTeJIbHYIO. HHTCHCHBHOCTb COOTBETCTBYIOWIMX JIHHHM ucmy- 
cKaHHA. 

Hactosuaa pa6oTa uMesla CBOeH LWeMbIO SKCNePHMeHTaAIbHYy!O MpoBepky 
sToro 3aKoueHHaA. Hiccnegopanuio noxBepraucb WHHHMM Ke, rpynnbl THTaHa 
B PeHTTeHOBCKHX CMeKTpaxX HCMycKaHHA 3TOrO 3JeMeHTA B OPyKHTe, aHaTa3e U 
pxAne THTaHaTOB — Mg, Ca, Sr, Ba, Feu Zn *. M3 uucnatTutanatos Oapua u3yya- 
JIMCb MOHO-H TeTpaTuTaHaTb! (BaO - TiO, u BaO- 4 TiOz). Bo Bcex 9Tux 
COCIMHEHHAX ATOMbI THTaHa HaXOJATCA B WeHTPe MpaBHJIbHbIX HIM JePpopMupo- 
BaHHbIX HW M0-pa3HOMY COUJCHAIOULMXCHA Apyr c Apyrom oxtTaszpow TiOs. B 6py- 
KHTe H anatase KaxKJblii OKTaSqp cowleHeH C APyrHMM MO HeCKOJIbKUM peOpam, 
a 3Hr3sarooOpa3Hble WeNOuKH H3 3aCeJI€EHHbIX THTAHOM NOMHILPOB YyepedyioTca 
C TAKHMM Ke WenouKaMu MYycTbIX OKTasLpoB. B cTpyKType THNMa NepoBCKHTAa 
(CaTiO,, SrTiO; u BaTiOs) oxrasyzppr (TiOc) coequHeHb! Apyr c Apyrom Bepln- 
HaMH UH OOpa3yloT OeCKOHEYHbIN TPeXMePHbIM AHHOH, B Me*KAyy3MAX KOTOpOrO 
PpacMO/O%KeHbl UWOHbI IleOYHO-3eMeIbHOTO MeTadia. CoumeHeHve OKTad3poB 
TiOg B MPOTHBONOMOKHBIX BePWIHHAX HMeeT, NO-BHAHMOMY, MeCTO H B CTPyK- 
Type TerpaTuTaHata Oapua (7). TakumM o0pa30M, BO BCeX STHX COeAMHEHHAX 
OMKaULIMM OKPy2Ke€HHeM HOHOB THTAHa ABJIAIOTCH WeCTb OKTAIAPHyeCKH pac- 
MOJIOXKCHHbIX BOKPyF Hero HOHOB KHcOposa HW NpsAMOe B3aMMOelicTBHe MExKLy 


* Uactb H3 H3YYeHHbIX B HACTOAMeH paOoTe THTAHATOB Obla HaM 106e3HO MpesocraBjeHa 
npod. Tr. HW. Ckanapu, KoTOpomy aBTOpbl MpHHOCAT cBOIO rlyOoKyio OlarofapHocth. 
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aTOM@aMH Ppa3HOHMeCHHBIX MeTaJJIOB B COeCAHHEHHM HEBOSMOKHO. B MpOTHBOnGgy 
NOXKHOCTb STOMY B CTpyKType HibMeHuTa (FeTiOsg, MgTiOs) 06a MeTaiia Ha- 4 
XOMATCA B [IPHMepHO paBHOM MomO2%KeHHH. SaceseHHble INeCTHYPOMbHUKH 3 ¢ 
OKTa3{poOB pasOuBaloTCA KaKAbIH Ha Napy TPeYFOJIbHHKOB, B KOTOPbIX PacHo- } 
jlaratorcs moouepequo Houb! Fe uu Ti. B BepTHKasIbHbIX KONOHKAX CTPYKTY PBI | 
3aceyleHHble HoHamMH Fe u Ti okTadqpbl YepesyloTcA C MyCTbIMH. OuesHyHO, a 
YTO YCJIOBHA NOIApH3allMH WH XapakTep B3aMMOeHCTBHA HOHOB THTaHa C Jpy- 4 
THMH aTOMaMM B 9TUX COeAMHEHHAX OTJIMYAaIOTCAH OT TOrO, YTO HMeeT MECTO B}} 


COCXMHEHHH CO cTpyKTy pou Tuna MepOBCKHTa. 


0 100020 09d 0 oo 20 #836 


Pue. 1. JlHHnu Kor # Kg, PeHTreHoBcKoro criiekTpa 


THTaHa B pa3MHYHbIX CoequHeHHAX: J —CaTiO3s; 2 — 

SrpiOs 3) — BaluOss | 4 ——BaO-4miOs: 5 — TiO, 

(aHata3); 6 — FeTiOs;7 — ZnTiOs; 8—MgTiO3s; 9 — 
TiO, (6pyKut) 


JA BbINOJHeEHHA paOOTh! UCMOMb30BaICA (COKYCHPyIOUMH PeHTTeHOBCKHH 
TyOyc-cnexTporpad (8) c KpHcTaJIOM KBaplla B KayecTBe aHaJIM3aTopa. OTpa- 
*KalollHe WOCKOCTH — nvwlockocTH upH3mpr (d = 3,33 A). Paynye kKpHBH3HbI 
KpHctasia 2,5 M; IpOTS»KeHHOCTb paOoyero yuacTKa KpHcTadwa 15 MM; sIMHeHHad 
qucniepcua cneKTporpada B ucculesyemMon OOsacTH cneKTpa ~ 2,0 X/mm. Ja uc- 
CJICQOBaHHA CHEKTPOB CsOOpeCWeHUHH BeLLeCTBO NOMeLLaIOCb BHe PeHTTeHOB- 
ckoH TpyOkH Ha paccTosHHH 26 MM oT ee aHoja. AHO — MeqHBIM, XpoMHpo- 
BaHHbI. PexumM paOoTbl peHTreHoBcKOH Tpy6Ku: 35 KB, 50 ma; 9KcnOsHuuA 
15—25 4ac.; perucTpallua cnekTpos -— cotorpapuyeckad. M3yyanuch nowoxe- 
HHA, (OpMa HM OTHOCHTeJbHbIe HHTeHCHBHOCTH MMH Ke,, Ke,, Kg U Keg" TH- 
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aHa B YMOMAHYTHIX CoequneHHAx. MakcuMyMbI JIMHHH Keg, H Ke, THTaHa BO 
CeX COCAHHEHHAX OKA3aJIMCb CJIerKa CMeUICHHbIMH B JJIMHHOBOJIHOBy!0 CTOPOHy 
‘0 CpaBHeHHtO © HX MOsOKeHHeM B cCneKTpe MeTaJua (1). na nepBo u3 
THX JIMHHH BeJIM4HHAa CMelLeHHA O4eHb HeBeJIMKAa H HaXOJHTCA B Npeseax 
(OUHOCTH H3MepeHHA (+0,2 9B) (Ta6m. 1). MakcuMmyM simHHM Ke, CMedlaeTca 
a Odsbulyio BelHYHHyY ~ 0,6 9B. JHepreTHYeCKOe MOMOKeHHe HU (popma 


Ke, & Ke,) 8B pasJIM4UHbIX COeqMHeEHHAX He 
peTepneBaloT 3aMeTHBIX (BbIXOAAUIMX 3a 
Mpeyeybl OuMOOK u3MepeHHa) U3MeHeHH. 
TO Ke OTHOCHTCAH HM K CaTemmuTamM— Keg u 
Ka (puc. 1 u 2). B To xe  BpemMs OTHO- 
PHTCJIbHaA WHTCHCHBHOCTb JIMHMH Ke B 
MeKTpe HCIlyCKaHHA SJIeEMCHTa B pa3JIMUHbIxX 


Ta6dauna l 


[lonoxeHue HHH Kg, THTaHa B coeqHHeEHHAX 


BeurecTBo ois BemectBo Petia 
Ti (metas) 4931 ,5{| SrTiOg 4934 ,4 
MgTiO3 4931,2|| BaTiO, 4931 ,2 
CaTiO; 4931,3|| BaO-4TiOg 4931 ,3 
ZnTiO; 4931,3|| TiO, (anaras) | 4931,3 


g 10 2OU 96 


*B pa6ote (') sHepreTHyecKoe mowloxKeHHe Puc. 2. JIunua Kg tuTana B 
auuun Kg THTaHa B 9TOM COe/MHEHHH OrpeseJeHo HEKOTOPbIX THTaHaTax: J — 


ouIM604HO. CaTiOs, 2—SrTisO 


COe/IMHCHHAX, aK ECM YYECTb CPaBHHTEJIbHO HEBbICOK YIO TOUHOCTb ONpeeJIeHHA 
9TOH BeJIHYHHbI, He OCTaeTCA MOCTOAHHOH (Tab. 2) H, OYeBHAHO, 3aBHCHT OT 
COCTOAHHA NOJIApH3aluH MOrvowaoulero aTOMa HW BCerO CJIOXKHOrO aHHOHAa 


Ta6auna 2 


OTHOCHTEIbHad HHTCHCHBHOCTb HHH Kge u Kg, THTaHa 
r. B COe€JHHEHHHX 


BeujecTBo 1K gn [Ko BeujecTBo TKos [IK a. BemjecTBo TK oy [IK 
\ 
FeTiO; 0,24 BaO -4TiO, 0,48 CaTiO,* 0,56 
ZnTiOs 0,40 TiO, (pyTHa) 0,49 SrTiOs 0,58 
TiO, 
(OpykKuT, 
aHaTa3) 0,41 MgTiO;* 0,04 : BaTiOg 0,56 


* B xoge paG6orb! 6bI0 H3y4eHO HECKOJIbKO Pa3JIHYHbIX OOpasloB 9THX 
COeHHeHHH, OTJIHUAIOULHXCH MO CTeMeHH XHMHYeECKOH 4HCTOTHI H MO CBOHM 
M9 IEKTPUYECKHM XapakTepHCTHKaM. PeHTreHOBCKHe CNeKTPbI THTaHa B 9THX 
CO@MHHEHHAX MpakTHYeCKH He OTJMYaNHch Apyr oT Apyra. B ta6a. 2 
TIPHBEeHbI CpeAHHe 3HAYeHHA OTHOWeHHA 1K ge /IKg, B PeHTTeHOBCKOM 


cneKTpe THTaHa B KaKJOM H3 3THX BeLecrTB. 


TiO, B coequHenuu. Ha6mojaiouiuiica SKCIepHMeHTaJIbHO XO] H3MeHeHHA OT- 
HOCHTeJIbHOLt HHTCHCHBHOCTH JIHMHHH Kg» M0 CpaBHeHHIO C HHTeCHCHBHOCTbIO 
munun Kg, KayecTBeHHO corviacyeTcH C TeM, 4ero MOXHO OKHATb 
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(°), MCxXOJA 43 BBIABHHyToro paHee (*) MpeqnomoxwKeHHA O MexXaHH3Me 


BOSHHKHOBCHHA STHX JIMHUL. 


MHcTHTYT reOXUMHH MW aHANHTHYeCKOH XHMHU Tlocrynuso 
um. B. HW. Bepxanckoro 11 VI 1957 
Akaylemuu Hayk CCCP, 

OjecckHii NefaroruyeckHH HHCTHTYT 
uM. K. JJ. Yuiuucxoro 


UHMTHPOBAHHAA JIMTEPATYPA 


19. E. BatumtTetu, UW. B. Crapuitt, M. H. Bpuas, Has. AH CCCP, cep, 
H. Bacusabes, JAH, 114, MT 


cus., 20, 784 (1956). 29. E. BahwumtTeduu, FO. 

(95) 228 Es a Bai ab Ten te Pelee uucKUA, K. H. Hapoyrt, WAH, 
82, 701 (1952); 87, 381 (1952). *3. E. Bawtuurreiu, P. J DapuvHneK wae 
K. H. Hap ON TIAH, 105, 6 (1955). ® Kiss, Acta Chem. Acad. Sci. Hungarical, 
1031351056) en oe: ee 2. E. Bafinumteifa, K. H. H ame 
6 y Tt, H3s. AH CCCP, cep. dus., Ne 14 (19 ae Harrison Acta Cristallogr., 
OP LOSE(1966)5 eH ban Garay penis fon HCC , cep. Pu3., 20, 798 (1956). 


> oie 
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Jloxnxagn Akafwemun wayrk CCCP 
1957. Tom 117, Ne 4 


PHSHKA 


O. B. TIPYJKOBCKAA 


kK TEOPHH AHP? Y3HOHHBIX KOJIEBAHHH B PA3OPA3P AHOM 
NJIASME 


(ITpedcmaeaeno axademuxom H. H. Bozoaboeum 18 VI 1957) 


Tlonoxum, Kak O6pIuHO (1), B OCHOBY uCCTeqOBaHuA KOeOaHHi B ra3z0pas- 
AMHOH TWw1a3Me CHCTeMY ypaBHeHHH, COCTOAULYIO M3 ypaBHeHU Auddpysuu AA 
JI@KTPOHOB HM HOHOB, ypaBHeHua [lyaccona Aa seKTpHyecKOrO NOMA MU ypaB- 
(CHHA SHEP AVIA 97eKTPOHOB. Kak noKa3aq aHamH3 6onee o6uleH CHCTeMbI 
‘PaBHeEHHH, BC/ICACTBHeE CHJIbHOrO TemO0OMeHa M@KLY HOHAMH HW aTOMaMH 
leHTpabHOrO Tra3a TeMMepaTyPHble BO3MYUICHHA HOHOB OYeHb Ca6O BMAIOT 
‘@ XapakTep KomeOaHHuH. MraKk,  umeem: 


On, 0 (nyu, ) 0?n, OPT, é 
Ot OX, he Pee ry = bry — R; (1) 
my, 9 (Paty) Otte : 
ot a cet kee aie (2) 
OE 
ee = 4ne (Ng — m) (3) 


6) te) 
at (4Co7) + ox, (Cu1T ySz,) = 


m 


= — €E;S,,— (Brey — R) (eu 4 Coils) — Yaar mM cae cr *(T, sali hire (4) 


ecb MHeKc | OTHOCHTCA K SJIEKTpOHaM, WHAeKC .2— kK HOHAM: Uy, H Uy, — 
KOpocTu Apekdba 3uIeKTpOHOB HM HOHOB, cooTBeTCcTBeHHO; D, u Dz, — Koappu- 
WeHTbI updysun; Dr— KkooppuunextT TepmMogudppy3nn AA 9JIeKTPOHOB; 
fi — Macca aToMa HeHTpaJbHoro ra3a; 7, —TeMMepaTypa 2/IeKTPOHOB; Cy7,— 
HYTpeHHAA SHeEpruA JJIeKTpOHHOrO ra3a; T7)—Temnepatypa HeATpaJIbHOrO rasa; 
1— UHCIO YMpyruX CTOJKHOBeHHA 2JIeKTpOHOB C aTOMaMH HelTpaJIBHOrO 
43a (OqHOrO NopsAyKa C OOWHM YHCJIOM COyapeHH %,); €,— 9SHeEprHA HOHH- 
au; S,, O603HauaeT MOTOK 32JIEKTPOHOB BCJIeACTBHE MIPOLeCcOB aupy3nn, 
epMosuppy3nHu a ypelta B 3JIeKTpHYeCKOM Nove: 


So, = — Matte, — Dis — Drs (9) 


YpaBHeHHe 9HeprHH YYHTHIBaeT MepeHOC SHEprHH C TOTOKOM 93JIEKTPOHOB © 
a, BbIJeJIeHHe SHeEPprHH MpH BYXKCHHH YJIEKTPOHOB B 9JIEKTPHYeCKOM Tove, 
ellIOOOMeH C ATOMAMH HeHTpaJIbHOrO fa3a H, HaKOHell, 3aTpaTy SHeEPprHH Ha 
pollecc OTPbIBa 9JIEKTPpOHa OT aTOMA HelTpasIbHOrO ra3a HM Ha MpHaHve 3THM 
J€EKTPpOHaM SHEPrHH, COOTBETCTBYIOWeH CpefHeH SHEPrHH 9BJIEKTPOHOB B 9VJIe- 
€HTapHOM OObeMe. 

B wexTpasibHoH ywacTH TpyOKH safayvy MOKHO CUHTaTb OfHOMepHoH. ITo- 
OXKHM 
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fy = My + vye! PTR y, << My, Neg = Ny + yge! (ot+h+) ys << 1195] ‘ 
Ty =T ip tte! Ott) ty S Ty. (6) 


Tlogcrapaaa B (1) —(4), nomyyaem, Kak yCJIOBHe CyIeCCTBOBaHHA HeTPH- 
BHAJIbHOrO PeleCHHA CHCTeMbI, JMCMepCHOHHOe YpaBHeHHe Bula | 
4rengtn1 


Drk? |@ 4+ Arent jt2) 2, eo — 
— (iw + ugik + Dak? + 4xeno2) ( Qu, sero Ditit) | aa 
+ pet (i021 a — 2 uik) [(iw — uyik + Dyk® + 4xen.u, —B) x ' 
X (im + Ugik + Dok? + 4renot,) — (8 + 4renotre) Arey] = 0. (7) 


Otciojia, ecJlH NpeANOJIOKUTb, YTO BHELIHEe SJIEKTpHYeCcKoOe NOJIe He CJIMLI- 


KOM BeJIHKO, a HMCHHO* . 
w/e, CH /L, (8) 


rye u“;—CKOpocTb Apefitba 9/IeKTPOHOB B 3/IeEKTpHYecKoe Nose; Cy — HX cpeWHAA 
TemoBad cKopocTb; A, — AuHa cBoOoOAHOrO Mpobera AIA JMEKTPOHOB H l— 
JluHa BOJIHbI ucceqyemoro mpouecca / = an/k, .Moyyaem [UCHepCHOHHOE 
ypaBHeHue Oovlee NpocToro Tuna { 


(i +3) ke? — wik + 4renyy, — B)(ia' "Dk? + Ugik + 4nenolts) = 
= (8 a. AxeN gtr) Arent. (9) 


B TakoM Bue “OHO MOxeT ObITb MOMyYeHO 6e3 HCMOMb3OBaHuA YypaBHeHHA 
SHepruu, 4YTO O3HayaeT, UTO B 9TOM Cu1y4ae TeMMepaTypHble BOSMYLWeHHA 3J/eK- 
TPOHOB C1a50 BMMAIOT Ha XapakTep Mpolecca. 

B cna6o 3apaxeHHo mia3me, re paquyce Jje6aa d, Oombue uM Nopag- 
Ka J\JIMHbl BOJIHbI uCCeAyemMoro Mpouecca /, CBH3b MeKAY IICKTPOHaMH H 
HOHaMH J[OBOJIbHO cylada, BO3MO%KHO HX HesaBucumMoe [BH>KeHHe. Tak, pH 


yenosun d, >! uau D,/dj = 4nenu,§<D,R2 ~wo~8B mpapad YacTb ypaBHe- 
Hua (19) npeneOpexuMo Masia, H MbI NOJlyyaeM ypaBHeHHA JIA 9JIEKTPOHHOH 
M MOHHOH BOJIH 


iw — u,ik + Dk? —8 = 0; (10) 
iw + u,ik + Dk? = 0, (19 


MIpHueM WieHbl W4k HW Uk MawJbl MO CpaBHeHHIO c Auppy3HOHHbIMH WieHaMy 
corsacHo (8). [lp ycnopun k? =8/D, Bo3MoxKHa He3aTyXaloulas, IICKTPOH- 
Had BOJIHa, pacmpocTpaHsAlollaicA CO CKOpOCTbIO Apeltba 2ICKTPOHOB Uj; B 
OCTaJIbHbIX CyYaAX JUCNepCHOHHOe ypaBHeHHe (10) onucbIBaeT 31eKTPOHHYHW 
BOJIHY C 3aTyxaiveM. MoHHad BOHa, ONMCbIBaeMad ypaBHeHHem (11), npak- 
THYECKH He CYLLeCTByeT H3-3a OYeHb CHJIbHOrO 3aTyXaHHA. 

B.mma3Max, Pe KOHWeHTpalluA 3apAKeHHbIX YaCTHW BBILIe, BO3MOKHBI 
QJIEKTPOHHO-HOHHbI€ HCKBaSHHEHTpaJIbHble BOJIHbI. Tak, HanpHMep, Mp ycJo- 


Buu l=d, Vu,/u, u3 BbIpPaKeHUA (9), HcnOMb3ya MeTog jTomcona (8), nowy: 
qaeM JIA BOJHOBOrO YHCa HOHHOH BOJIHbI BbIparxkKeHHe 
ip? — Arvenotts + 8B “i. 4rengty (3 — iw) (Ament, — iw)™ (12 
Sey ei D, eyo (Areng tts)? — w? ? 
MHMMaA YaCTb KOTOPOPO OTPHAaTeJbHa MPH HU3KHX YacTOTAaX, KOraw <4 nen yro: 
B 3TOM CJIydae Mbl HMeeM JevIO C 3aTyXalOUlMMH BowHamu, IIpu yactorax no- 
PAAKA BEIMYHHbI 4neNo.s ABHO BbIPaxKeHHOM BOJIHbI He CyllecTByeT, (yHKUMs 
k tTepnut pasppis. [Ip yacrorax 6omee BLICOKUX @ > 4xenolto MHHMAaA acTE 
BbipakeHHa (12) nosoxKHTeIbHa, H Mbl HMeeM eNO C BOspacTaloulelt BOMHOL. 
Hakone, B peaJIbHbIX, HOCTATOYHO CHJIbHO 3apA>KeHHbIX Mva3sMax, IIe 
paguye JleOaa MeHbiue MepHoga Mpouecca 


aA<l, (13 
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JtydaeM J\UcnepCHOHHOe ypaBHeHHe KBa3HHelTpaJIbHbIX BOJIH 
(D, 2 + D,) k* + (i@ —B)(1 + #8) =0, lu —vwl<l vl, (14) 


TOXKMCCTBACMbBIX HaMH CO cTpatamu (2), Tak Kak (u3sH4eCKHe ycOBHA, Mp 
OTOPbIX HaOJOMalwoTCA CTpaTbl, coBNayaioT c ycoBuaAmH (8) uw (13) mpHMe- 
MMOCTH ypaBHeHHa (14). O6HayexKHBaloulMe pe3ysbTaTbI aeT cpaBHeHve c 
CN€pHMeHTOM TeOpeTHYeCKHX 3aBHCHMOCTeli MepHOa cTpaT OT paguyca 
pyOku H BeJIMYHHbI pAspAAHOrO ToKa (?). 

CxopoctTb OerylHxX CTpaT CBA3aHa C BeMHYMHOH MpocTpaHcTBeHHOrO Je- 
[peMeHTa 3aTyXaHHA* B COOTHOLIeCHHH 


2 OR tay \ ene 
Read (Dit + Ps) a oe) 


a CBA3b CKOpOCTH GeryllHxX cTpaT c acHMMeTpHeli paspaya yka3biBamH 
. A. 3aftuep u X. A. Jbxepmeros (°). . 

_ Upoctpie yactubre cryaaw MoryT ObITb NowyueHbI 43 OOulero AUcMepcHoH- 
(orO ypaBHeHus (7) HW MpH YCOBMH OYeHb OObUIOrO BHeLIHerO SeKTPHYeCKO- 
iO MoMA = u,/c, >4,/l, O4HAKO B 9TOM cCuJTyYae, B CBA3H C CYyUICCTBeHHbIM 
,JIMAHHeEM Ha XapakTep Mpolecca TeMMepaTypHbIX BO3MYLeCHHH 93JIeKTPOHOB, 
(eOOXOMMO yYeCTb 3aBHCHMOCTb OT CpeqHeH SHEPrHH 9JIEKTPOHOB TaKHX KO- 
(PPHUHeEHTOB ypaBHeHHH, Kak KooppuHeHT AuPpysuy u Tepmoquppysun, 
[OJBHKHOCTb 3JICKTPOHOB Uy, HT. Zl. 

YUTEM 3aBHCHMOCTb KOIP)HILHeHTa HOHH3alHH OT TeMMepaTypbl, MOJIO%KKB, 


ormacHo cbopmyste Kusmana (4) B = BY xT ye-*i (1 + —) rye * — nocTo- 
t 


1HHaA Bosbumana, xX; = &,/*T 1. 
Yuntpizan (6), Mbl JOJUKHbI B JMCMepCHOHHOM ypaBHeHHH Bese BMeCcTO 
[OCTOAHHOTO KOSPpHUHeHTa HOHH3ALHH B = By MOACTaBHTb 


p= boli + (th+u+ z)]- 


SaBucuMocTb KoOaPPpuUHeHTOB Audppysuu, TepmMoyudpy3vu, NOABHKHOCTH 
APA KEHHbIX YACTHLL OT TeMMepaTyPbl BJIEKTPOHOB CBA3aHa C 3aBHCHMOCTbIO 
lonepeyHoro CeyeHHA COYapeHHH QICKTPOHOB C aTOMaMH HelTpabHOrO ra3a 
T CKOPOCTH 3/IEKTPOHOB H pa3JIH4UHa WIA pasIMuHbIX ra3soB. IlycTb nowHoe 
IMCO COYAapeHHli QIEKTPOHOB &, MPONOPWLHOHAJbHO TeMNepaType 2JIEKTPOHOB 
r, B HeKoTOpol cTeneHH g. OOmlee AuCHepcHOHHOe ypaBHeHHe MpHHuMaerT 
I: 


(Dik? + guik — 6, 72) [2 {oe ++ 4renos) — 


Ga uae Bee + Anengtts) (21 eee aD ine | op 


al Be “| (ie + Dyk? + Anemos — uyik — Bo) +2 eae ay 


— 4renyu, (uDiik — 2u,! (eo) cE 


be an [ie 3 — 2 uy, ik ++ By Boia 47 M (1 +2)|+ 


may 


+ 2372 gh [(ieo + Dik? + Among — wie —Bo)(io + Dyk? + 
+ Arefigts + Usik) — 4renote (Arent, + B)] = 9, (16) 
We Be = Bo [2/2 + x1 + 1/xi + (2g — 1)I. 
* BenwunHa mpocTpaHcTBeHHOTO AeKpeMeH1a 3aTyXaHHA XapaKTepH3yeT CTeMeHb ACHMMECT- 


i(kx+wt —bx 
HH pacripewevieHHA 3ap A2KCHHBIX yuacTHy, B MIpocTpaHcTBe: n=Np + vell +e de 
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IIpv CHJIbHOM BHELIHEM 3JIEKTPHYeCCKOM MOe H B MOCTATOUHO CHJIbHO 3aps- 
*KeCHHOH miasme (ycaoBHe (13)) nomyuaem 43 BbIpaxkeHuA (16) DucnepcHOHHOE 
ypaBHeHHe, KOTOPoe JIA Ta30B, Y KOTOPbIX KOadpulHenHt TepMogudpy3HK 
He paBeH HYyJIO, a Koa*PuUMeHT MOABHXKHOCTH OT TeMMepaTypbl He 3aBHCHT 
(YTO COOTBeTCTByeT MOMepeyHOMY CeYeHHIO COyapeHHH, OOpaTHO MponopiHo- 
HaJIbHOMY CKOPOCTH 3/1CKTPOHOB, Kak 93TO HaOsiofjaeTca, HallpHMep, Y PTYTH), 
HMeeT TpocToH BHA M B CTallMOHapHOM CJlyyae 


aR (lt Gta ty He—1) (17) 


copnaaeT m0 dbopMe c JMCnepCHOHHEIM ypaBHeHHem (14), ecmM yuecTb, TO IA 
Kosd@puuneHta TepMogzud@py3nn, He paBHoro HywiO, CoOmOfaeTcA paBeHCTBO 
Di = Dr T 9/no; TAKUM OOpa30M, BO3MOXKHbI CTOAUME CTPATbI, NOLYMHAIOUIMECH 
TeM XK€ 3AKOHOMEPHOCTAM, YTOHCTPaTbI, ONMCbIBaeMble ypaBHeHHem (14), HO 
OOA3aHHbIe Mponeccy TepMogudpysuu. 

Ecau Koadd@ulvexT MOABHKHOCTH OT TEMMepaTYPbI BIEKTPOHOB 3aBHCHT, TO, 
He3aBHCMMO OT XapakTepa TepMoZNdy3HH, MPH OOJbUIOM BHEIIHeM SIeKTPH- 
YeCKOM Nowe BOHa 61M3Ka MO XapakTepy K HOHHOH: 


id ie 0 (18) 


HM paclpocTpaHsetTcA CO CKOpOCTbIO, PaBHOH CkopocTH Apercdba HOHOB. 

Takum oO6pa30M, aHaiH3 O6llero AHCNepcCHOHHOTO ypaBHeHHA udpysHou- 
HbIX KONeOaHHH MOKa3bIBaeT, UTO B PeabHbIX Mwa3MaX, B KOTOPbIxX pajlMyc 
Hle6aax mopsaka coToH uM TbICAUHOH JOMH CaHTHMeTpa H, CeMOBAaTeJIbHO, 
MeHblue NepHosa UccleqyeMbIX MpoleccoB, HaOOZaloTcA KBa3HHelTpaJIbHBIe 
BOJIHBI. 

B CHJIbHbIX SJIEKTPHYeCKHX NOMAX 3TH KOMeGAHHA OMMCHIBAIOTCA JHCMepCHOH- 
HbIMH ypaBHeHHamH (17) wu (18); B WocTaTOouHO cabbIx (ycnoBue (8)) — ypaB- 
HeHHeM (14). [IpH BHelIHeM NOJle, MPOMexXYTOUHOM MO Bes HUHHeE. JMCNepCHOH- 
Hoe ypaBHeHHe CJIOKHO WIA HeNOcpeCTBeHHOrO aHaIH3a BBHAY BbICOKHX areo- 
pawyuecKHX cTeneHeH OTHOCHTebHO BOJIHOBOrO 4HCJa. 

B ouenb ca60 3apsxKeHHOH Ma3Me, rye panuyc Jle6aa nopaakKa WH MeHb- 
We mepHosa uccneqyemoro mpollecca, BO3MOXKHbI IICKTPOHHbIe BOJIHbI, Paclpo- 
CTpaHsICulMeCA He3aBHCHMO, a TaK2Ke HOHHbIe, COMPOBORKAatoulwecA JBUXKeHHEM 
9JIEKTPOHOB (12). 

B saksiouenHe BbIpakato OaroqapHocTb mpod. M. ®. UupoKxosy 3a peko- 
MeHlallMi0 TeMbI H WeHHbI€ yKa3aHHua. 


Mockoscknii rocy2apcTBeHHbIit yHuBepcuTeT Tlocrynua0 
um. M. B. Jlomonocosa 10 VI 1957 


UHMTHPOBAHHAA JIMTEPATYPA 


7 Druyvesteyn, Physica, 1, 273, 1003 (1934). 2 O..B. Ilpyak om 
aan, M.®. ll upo kos, JAH, 112, 1023 (1957). § A. A. 3afiues, X. A. Dxep- 
Tos, JAH, 89, 825 (1953). .*1. J. Killian, Phys? Reveees docs (1930). 
: mson, G. P. Thomson, Conduction of Electricity in Gases, 2, Cambridge, 
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oxnaane AkanemMun nwayr CCCP 
1957. Tom 117, Ne 4 


PH3BHKA 


JI. A. TYMEPMAH 


AJMTEJIbBHOCTb BO3BY)KJEHHOrO COCTOSHHS! HW KBAHTOBbIN 
BbIXOJ] ®JTYOPECHEH LMM XJIOPOPHIVJIA IN VITRO HW IN VIVO 


.  (I]pedcmaeaneno axademukom M. A. Jleoumosusem 12 VI 1957) 


_ Uspectuo, uTO KBaHTOBBI BbIXO (lyopecleHIMU xXOpodusa B ero ecTe- 
‘TBEHHOM COCTOSHUM B KwleTKaX PaCTeHHH MPHMepHO Ha NOpAOK BeJMYMHDI 
feHbule, 4eM B pacTBopax. Ilo qaHHbiM (1), HaNpHMep, B KeTKaX pa3JIMUHbIX 
BOMOPOCMeH BbLIXO PiyopeclleHUHu HMeeT 3HayeHHA 1,9—3%, Tora KaK B pa- - 
TBOPaX OH Jocturaet 30%. Takum O6pa3om, B KsleTKaX PaCTeHHH HMeIOT MeCTO 
<aKHe-TO BeCbMa 9PPeKTHBHbIe MPOMeccbl TYWeHHA CyopecleHUHH, CBA3AaH- 
ible, OVEBHAHO, C MCXAaHH3MOM NepBHYHOH POTOXMMHYeCKOH peakUMH MU UCMOsIb- 
30BaHHeEM PacTeHHeM JHEP BO3OyXAeHHA MOMeKYI XIOpoussa AIA Porto- 
“MHTE3A. 

Jia BbItCHeHHA BOTIpoca O NPHpoke STHX MpOleccoB HaMH ObIIH UPOH3BekeHbl 
TapaJJesIbHbIc H3MeEPeHHA OTHOCHTebHOrO KBAHTOBOFO BbIXOMa HM JVIMTebHOCTH 
biyopecleHHu xmopomussa in vitro wu in vivo. M3mepenua Bbixofa MpoH3Bo- 
IMWIMCb B HHTerpHpyiouleH ciepe; IHTebHOCTb BO3O0yXKeHHOTO COCTOAHHA 
A3MepAaCb Ha cha30BoM (biyopomerpe (7), yCHIMTeIbHad H PasomMeTpnyeckaA 
{acTb KOTOPOrO Oblia MOcTpoeHa NO Cxeme, mpegyiomweHHOH A. M. Bouy-bpyesu- 
em (°). In vitro ucceqOBaIHCb pacTBo- 


DbI MpewqoctaBseHHoro Ham A. A. Kpac- Ta6auna l 
HOBCKUM ipenapata, cojep»xaBlero 
9 
HepasesIeHHYIO CMeCb XJOPOHIIOB a heer recon silbeee 
4b, OUHUCHHbIX OT KAapOTHHOMOoB, 
a TAKKE BbITAXKKH H3 JIMCTbeB CaXapHO 
(BeKJIbI. DsyopeclkeHuHA XMOpodusama PacTBoppl xJopodpuss0B 
3 KJleTKe H3y4alacb Ha CyCNeH3HAX a+ b 
= S 4 B auleTOHe 1,00 5,4 
QMHOKNeTOHOH BOLOpocH Scenedesmus |, aTanoBom cnupte | 1,05 | 5.3 
accuminatus, KyIbTypa KOTOpoH Obl1a , STHJIOBOM acbupe 1,0 — 
mio6e3HO mpefocraBmeHa Ham H.C.Ta- 9kcrpaxt u3 aucTbeB a 
eBcKOH*. Bo3s6y2xxLeHHe Mpou3sBoOAN0Cb ee eile oF 55 
7 7 ce) ’ 
mune Hg 436 Mp, BbieeHHOH CBeTO- s STHJIOBOM dupe 0.98} 5.4 
puJIbTPaMH H3 H3JYYeHHA PTYTHOH JIaM- Scenedesmus accuminatus| 0,08 |0,8—0,9 
Mbl CBEPXBbICOKOrO aBJIeHHA. 


TlonyueHHble HaMH pe3yJIbTaTHI CBeAeHbIBTa6T. 1. BeixoadiyopecleHiuH pa- 
CTBOpPa XOPO(pUIa B aleTOHe YCIOBHO NpUHAT 3a eMHMLy. CpeqHad KBalparuy- 
Had OWHOKa B OMpeeneHuu ct, BIUMCeHHad Mpa ycpeqHeHuK 15—20 JoBombHO: 
OOWIHPHbIX CepHii H3MepeHHii, BbINOJIHeHHbIX B pas/IM4Hble AHH TpeMA HaOwofaTe- 
IAIMH, COCTABI AIA OKOO (0, 1—0,2)- 10 ®ceKk., Ho pasOpoc cpeqHUX Pe3yJIbTaTOB OT- 
IeIbHEIX JHeH B cayyae BOMOPOCMM, MpeBblllial |2TO SHayeHHe B 2—83 pasa. 


* TIpumewanue npu Koppexmype. Jia B3BeCH BbIAeMeHHbIX OOLIYHLIM cnoco6oM xXJ0po- 
MIACTOB WH MX O6JIOMKOB H3 JHCTbeB PasJIMUHbIX pacTeHH (caxajHaA cBeKNIa, TaOakK M Jp.) B 
BOMHOM cpene Hamu novlyyeHbI sHaueHua T (1,0—1,2)-10-° cex., OmusKue K 3HaYeHHAM 7 
in vivo. IIpu qo6apenuu K cpeye cnupTa, alleToHa HIM NMpuyMHa 3HayeHHA T BOspacTAaIOT, 
IpHOMWKAACb K 3Ha¥eHHAM STOM BenMYHHBI in vitro. Dro Bospacranve HeT MapaieMbHO C 
BOSpacTaHHeM p, OTMeYeHHbIM B padoTe (°) H NOATBepxXAeCHHBIM HaMH. 
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Bo3MOxKHO, UTO TO CBAZAHO C CH3HOOrHYeCKHM COCTOAHHEM BOOPOCJIM H HH- 
TCHCHBHOCTbIO MIpOleccOB (OTOCHHTe3a B HeH, HO CHCTeMaTH¥eCKOe 113 yUCHHE 
BIHMAHHA (PHSHONOPHYeCKUX YCIOBMH Ha BbIXO HM AVIMTeMbHOCTb (pryopectlen- 
WMH M0Ka elle He mpoBezeHo. Ilo a6co- 

Ta6Omuna 2 JNOTHOH BeJIHYHHeE MOJYYeHHbIe HaMH 

3HaYeHHA TIA PaCTBOPOB H BOAOPOCJIM 


UeHHA T,-108 (ceK. 
Suave 0 (Gee) coBnalaioT C TOYHOCTbIO JO OLIMOOK 


Mo |Mo JImpunr-| Mo H3MepeHHA C JlaHHbIMH, MOJIyYeHHbIMH 

Nl CTOHY Doxexo6cy 4 3, 

doaay | (4953) (1954) MHbIM MeToZoM E. PaOunosnuem (*). — 

ConocTaBsleHHe MpHBeJeHHbIX 3Haye- 

Xaopopuan a} 8,2 1.8 4.27 HHH KaKTY AJ bHOM» JIUTEbHOCTH BO3OYK- 
Ve ? ? 

» b | 8,9 4,4 1,62 JeHHOrO COCTOAHHA XOpousa B pa 


cTBOpax (tT) C AOCOHOTHDIMH 3HAaYCHHAMH 
KBaHTOBOPO BLIXOa (lyopeclleHWHH (e) H 3HAYeCHHAMH «eCTECTBEHHOH» JJIMTeNb- 
HOCTH 3TOFO COCTOAHHA (T,), BbIYHCJICHHbIMH Pa3JIMYHbIMH aBTOpaMH (°) H3 HHTe- 
Tpasa neppol monocb! a6cop6unu xnopodusina (uHTerpan T. II. Kpapua), noKa- 
3bIBaeT, UTO C MOCTATOUHOH TOUHOCTbIO ONPaBAbIBaeTCA COOTHOLICHHE: tT = PT. 
Oco6eHHO xopollee coBNayeHHe MOyuaeTcA, CCH MPHHATb WA to SHAYCHHE 
JIupunrctona (Ta6. 2) HH 3HayeHHe t)=1,52-10°§ ceK., NPpHBOJHMOe B LHTH- 
poBaHHoH padote PaOunosuya. | 

Sto noKasblBaeT, YTO (aKTOPOM, JIHMHTHPYIOUIHM BbIXO] dsl yopecleHuuK 
XJOpousia B pacTBOpaXx, ABMACTCH MpPOHCXOLAWLAA BO BCe BPeMsA BOSOyXKeH- 
HOO COCTOAHHA MOJIEKYJIbI KOHKYPeCHUHA Me*K AY MpOleccOM CNOHTAHHOTO BBICBe- 
YHBaHHA BOSOYXKAeHHOH MOJIeEKYJIbl H MpoleccaMH ee Gesbi31yuaTeIbHOH e3- 
akTHBaluH. B pacTBope MpH OTCYTCTBHH YCJOBHH WIA CeHCHOHJIH3HPOBaHHbix 
XJOpO*HsIOM (PPOTOXHMHYECKHX peaKUHH YTH NpoOlleccbl — He3aBHCHMO OT TOFO, 
NpedcTaBIAtoT JIH OHH COOOM BHYTPeHHIOIO KOHBeEPCHH, T. €. MpAMOH NepexoR 
SHEPrHH 3EKTPOHHOTO BO3OyXKJeCHHA B KOeOaTeEMbHYIO HIM CBA3aHbI C Te- 
PexOJOM MomeKyJIbI B HHY!O TayTOMepHy!0 SopMy H MocMeAyIOULHM BOCCTaHOBJe- 
HHeM TepMOAHHAaMHYeCKOLO PaBHOBecHA — BCerfa MpeAcTaBsloT coOoH mpeBpa- 
WleHHe 3HeEprHH BoO3OyxXeHHA B Teno. SHayenve BbIxoLa p = 0,25—0,30 
yKa3bIBaeT Ha TO, YTO BeEPOATHOCTh GwlyopecueHUHH B pacTBOpe NPHMepHO 
B 3 pa3a MeHbIUe BePOATHOCTH 9THX MpolleccoB Mepexofa SHEPrHH BoO3s6y- 
2%KCHHA B TeMIO, H Y Hac HeT OCHOBaHHH JyMaTb, TO B KJIeTKe COOTHOMEHHE 
M@XKAY 3THMH BEPOATHOCTAMH HHOe. 

OgHako B KleTKe K yKa3aHHbIM BBILUe JBYM BO3MOXKHBIM MyYTAM Jle3aKTHBa- 
IMM BOS6OYKeCHHbIX MOMeKYJI XMOPOdDHa MpHOaBAeTCA TPeTbA BO3MOMKHOCTbh — 
HCNOJb3OBaHHe JHEP BOSOYKeHHA VIA NepBHYHOH COTOXHMHYeCKOH peak- 
wuH. YMeHbUIeHHe BbIXOJa (yOpecleHWHH B KeTKe, OUCBHAHO, H OOYCOBIEHO 
HasMuHveM 3TOrO TpeTberO NYTH Ae3aKTHBalHH, a COMYTCTBYIOULee YMeHbILe- 
HHIO BbIXOJa pe3KOe COKPallleHHe VIMTeIbHOCTH (byopeclleHUWH YKa3sbiBaeT 
Ha TO, YTO KOHKYPeHUHA MeKLY ITHMH TPeEMA MpOleccaMH NPOWC XOMUT Ha BCeM 
TIPOTAXKCHHH BPeCMCHH BOSOyXKMeHHOrO COCTOAHHA MONeKYIbI XN0podussa. 
HubIMH CIOBaMH, MOXKHO CKa3aTb, YTO MPOMCXOAAUIMe B XKHBOH KeTKe cnellH- 
(buyeckHe Npouecchl TYWeHHA C1yOPecleHUHH BOCHOBHOM ABIAIOTCA, NOMb3YACh 
TepmuHosorveH C, HM. Basnaosa (°), mpoleccamMu «BTOporo pola». 

BaxKHO OTMeTHTb, OMHAKO, YTO B HallieM culyuae He HMeeT MecTa cTporas 
MPONOPUHOHAIbHOCTh MCKAY BEMMUHHAMH p H T AA PacTBOPa HW KMeTKH: COKpa- 
ICHHIO BbIXOJa MPpHMepHO B 12 pa3 cooTBeTCTBYeT COKPallleHHe BbIXOJa TOJIbKO 
B 6—7 pa3. Ja cpaBHeHHA C MpocTeHlwHM cayyaeM TYLWeEHHA BTOporo poxa — 
TYWeHHeEM (JlyOpecleHWHH PaCTBOPOB NOCTOPOHHHMH BellleCTBaMH — Mb! Mpo- 
W3BeIM H3MepeHHA p H Tt MPH TYWeEHHH alleTOHOBbIX PaCTBOPOB xopoduusa 
XHHOHOM H BOJHbIX PaCTBOPOB ypaHHHa HOHCTHIM KaMemM. M3mepeHua oKa- 
3aJIH, UTO B OOOHMX 9STHX CAyYaAX MMeeCT MeCTO cCTporad MponopLno- 
HaJIbHOCTb M@KLY p HT. 

OrcyTcTBHe TaKOH MPONOPUHOHAIbHOCTH MPH CONOCTAaBeHHH p H Tt QA XJO- 
podusiia B pacTBOpax H B KJI€TKaX MOX%KHO OObACHHTb ZByMA cnoco6amH. MoxKxc 
MIpeAMOIOXKUTb, YTO HapAAy c NpoleccaMH TYWeHHA BTOporo poda B KweTKE 
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MeIOoT MECTO H Mpolleccb!l «MrHOBeHHOrO TYIWeHHA» (TYWIeHHe NepBoro posa no 
BHJIOBY), He COKpalilatolive JWINTeIbHOCTH *lyopeculeHUHH. STO paBHOCHIbHO 
icKasaHHOMy PaOuHOBHyeM MpeAnomox*KeHHtO, YTO YaCTb MOJIEKyJ B KseTKe 
XOJHTCA B Hed yOpeclMpylOlleM COCTOAHHH. 

JIpyroe BO3MOxKHOe OObACHEHHeE 9THX GaKTOB 3akwIOUaeTCA B Mpelnoso- 
HHH, 4YTO B KJIeTKe Mbl HMeeM JeIO C YMCTbIM TYWeHHeM BTOpOrO posla, HO 4TO 
(OTMHUHE OT TYWeHHA (byOpeclleHUHH pacTBOPOB NOCTOPOHHHMH  BelllecTBaMH 
aHHOM Cylyuae BepOATHOCTb MOTOXHMHYeCKOH peaKUHH, NPHBOAAWeH K TY- 
eHHI0 (1yOpeclleHUHH, He OCTaeTCA NOCTOAKHOH BO BCe BpeMA BO3Oy2KJeHHOrO 
CTOAHHA, a MOCTeMeHHO yMeHbluaetca. TakoH cayyal, Kak noka3saa M. JI. Ta- 
HHH (7), HMeeT MeECTO MpH KOHWeCHTPalMOHHOM TYLIeHHH dyopecueHHHn 
Ayla KpacHTeleH B BA3KHX pacTBOpax. 

~ Moxxo yMatTb, 4TO MW B KJieTKe Mpouecchi TyWeHHA dsryopecueHUWH Tak- 
e HOCAT XapakTep TaKOLO OCOMKHEHHOFO KONUEHTPalMOHHOrO TYWEHHA, T.e. 
BA3AHbI C NMpOWeccaMH MUIpalWH SHeEPrHH BoO3sOyKAeHHA H Tepegayw ee 
eT pam» (OTOCHHTETHYECKOH AKTHBHOCTH. 

_ Tpumenutenbuo kK Halllemy CJlyyaio MbI JOJIKHbI ObIIM Obl CUTATb, YTO BEPOAT- 
ICTb CPOTOXHMHYECKOFO HCNOMb3OBaHHA DHEPrHH BO3OyKTEHHA 3aBHCHT OT 
ACCTOAHHA M@*KAY BOZOYKACHHOH MOMeKYNOH xNopodusna wv Apyrumy yuact- 
yIOULHMH B peaKUHH MOCK YJIaMH HIM OT HHbIX CTATHCTHYECKH pacnpeeseHHbIX 
AKTOPOB, OMpeylenAIOULMX COCTOAHHe pearupytoulel cucTembl. Tak Kak npolecc 
DOMCXOAMT B OYCHb BA3KOH cpese, rae AnGPy3HOHHOe CMeLLeHHE MOMeKY 3a 
2eEMA T OUCH MaJiO WH NpOUecc «NepeMeLUIHBaHHA» He yCMeBaeT BOCCTAHAaBJIMBaTb 
"ATHCTHYECKH PABHOBECHOe PacnpeeeHhe MOEKYJ1, TO B OO1aCTH BOH3H BO3- 
JKINCHHOH MOMeKyAbI XMOpOduNa MOMKHO MpOHCXOANTb MocTeneHHoe «oGber- 
2HHe» JIeErKO pearupYytOUlHMH MOJIeKYJ1aMH, T. €. BEPOATHOCTb COTOXHMHYECKOH 
SaKWHH Ha MpPOTAKeHHH BOZ6YKMEHHOPO COCTOAHHA JONKHA MOCTeNeCHHO YMeCHb- 
aTbca. Tywntecs OyAyT MpeHMYULeECTBEHHO KOPOTKOXKHBYWIME MOEKYJIbI, H 
IHTEJIbHOCTb BO3OYKMEHHOFO COCTOAHHA OYeT YMeHbIwWAaTbCA MeVIeHHee, YeM 
IXO. 

Mbi He HMeeM B HAaCTOAULee BPCEMA OJHO3HAYHbIX SKCIMEPHMCHTAIbHBIX JO- 
AZaTEJIbCTB MPaBHJIbHOCTH TOrO WH HMHOFO H3 NPeAIORKeHHbIX OOBACHEHHH. 
JHaKO B NOMb3yY BTOPOrO FOBOpHT TO, YTO C 3TOH TOUKH 3PeHHA MOKHO MpOcTo 
6e3 CNeWHabHbIX NONYULEHHH O6bACHHTb BO3MOXKHOCTb OYEHb BbICOKOFO KBaH- 
BOO BbIXOJa NePBHYHbIX (OTOXHMHMYeCKHX peakun. JlevicTBHTeIbHO, eCJIH 
) BCe BPeMA BO36yKMeEHHOFO COCTOAHHA Mpollecc POTOXHMHYeCKOrO HCMOb3O- 
1HHT SHEPrHH BOZOy2xXTEHHA KOHKYpHpyeT Kak C Mpolleccom (dl yopeculeHuuH, 
1K H C NpolleccoM Nepexofla 3TOH SHEPrHH B TeMIO, TO pacTeHHe HMeeT BO3MOXK- 
Th HCMONb3OBaTb JIA COTOCHHTe3a 3HAYHTEMbHYIO YaCTb HE TO/bKO TOH 
ieprHH. KOTOpasA B pacTBOpe M3 yyaeTCA B Bue cbyopecleHUHH, HO H TOH, 
TOpan B pacTBOpe NepexoguT B Teno. YMeHblWeHHe BbIXOa Gs yopecleHuUHH 
| vivo B 12 pa3 no cpaBHeHHW C BbIXOJOM B pacTBOpe MOKa3bIBaeT, YTO BEPOAT- 
Tb (OTOXHMHYeCKOrO HCNOMb3OBaHHA BO CTOJIbKO Ke Pa3 MpeBbllaeT CYM- 
APHYIO BePOATHOCTb ABYX ApPyruxX Mpoweccos,T. €. AIA POTOCHHTE3A MOXKET 
ITb HCNOMb30BaHa ZHeEprHa cBbIIe 90% BOS6y2KNMeHHbIX MOEKYI. 

C apyrof cTropoubl, ecm 6bl MbI JONYCTHAM JA OObACHEHUA pacxor*KeHHh 
KY p H tT HAJIHYHe «MPHOBEHHbIX» MpOWeccoB TYWeHHA NepBoro pola, TO Ha 
. JOJO MbI JOJIKHbI Ob Obl OTHECTH TYWeHHe MpuMepHO 40% BO3Oy2KMeHHbIX 
wieKy. TakuM O6pa30M, Jd OObACHCHHA BbICOKOrO, OM3KOrO K eQHHHIE 
3AHTOBOFO BbIXOJla MePBHYHIX (POTOXHMHYECKHX PeaKUHH B KJeTKe MbI QOJKHDI 
IIH Obl BBOJHTb KaKHe-TO CieWhasbHble MpeAcTaBeHHA O M€XaHH3Me TaKOTO 
ITHOBEHHOrO» NMepexBaTa pacTreHvem 9HeprHH 9THX 40% BOsOy2KJeHHbIX MOJe- 
yn. TlockobKy MOKa HET JOCTATOYHbIX OCHOBaHHH Ain CO32aHHA TaKHX MOJe- 
i, Mbl MONaraeM, YTO CleLyeT NPHHATh, 0 KpaliHeli Mepe B KayecTBe padoueli 
NOTe3sbl, BTOPOe H3 YKa3aHHbIX JONYWLeHHH. 

Jlanee o6paulaet Ha ceOA BHHMaHHe TOT (akT, YTO MO HalliHM H3MepeHHAM 
NMYMHbI p Wt MMCIOT MpaKTHYeCKH OMMHAKOBble SHAYeHHA Aa PlyopectenuMn 
elapaTa, OYHU[eHHOrO OT KaPpOTHHOHAOB, HM BbITHXKKH H3 JIMCTbeEB, KOTOPaA HX, 
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M0-BAAHMOMy, cojepxKasla. STO NpoTHBOpeyHT JaHHbIM (®), cormacHO KOTOpB 
MUrpalluaA SHEPrHH OT KapOTHHOUOB K XJOpOdHJIJIy HMeeT MecTO B XXHBOH Ke 
Ke, HO H€ MpOvCXOANT B pacTBopax. Becb 3TOT KOMIMJIeKC BOMpOCcoB HyxKaerc 
B JlaIbHelilieM, Oomee eTaIbHOM HCC/IeNOBaHHH. 

Hactoaulani padota Oblla NomoxKeHa Ha 2-4 Bcecoro3HoH KoHdepeHwMu TF 
(oTocHHTe3y B AHBape 1957 r. u OyseT B Oosee NOIHOM BHe HaleyaTaHa B TP} 
Wax sTOH KOHdepeHuHH. 


* Tloctynuao 
10 VI 1957 
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3IIERTPOTEXHHKA 
A. Il. BJIOX 


CHMHTE3 PEJIEAHO-KOHTAKTHbIX CXEM 
(I]pedcmaeaeno axademuxom A.-H. Koamoeoposoim 27 1X 1957) 


A - 


B HacToslleH cTaTbe OlMpeesAOTCA HeEKOTOPble KJIaCCbl PeseHHO-KOHTAKT- 
IX CX€M H H3JlaraeTCA MeTOAMKa MX CHHTe3a. KarkKad 3 MOCTPOeHHbIX 3]eCh 
eHHO-KOHTAKTHbIX CX€M COCTOHT H3 ABYX YacTeli: MepBad — BCMOMOrAaTEelIb- 
A CXeMa, YMpaBIAoOulad paOoTOH MONOMHHTeNbHBIX pee HM, rpy6o roBops, 
OMroTaBMBaIOUlad CXeMY JIA paOOTb! K CleyIOULeMy TaKTy; BTOpasd — KOH- 
AKTHAA CXeMa, OCYILeECTBIAIOULaN TpeOyeMoe H3MeHeHHe B TeyYeHHe OHOrO 
akta. BenoMorateibHad CxeMa, Hapayly c KOHTaKTaMM JlaHHBIX HM BCHOMora- 
2JIbHBIX Pesle, COMepXKHT TakxKe WH CaM BCNMOMOraTebHble pee, KoutaKkTHaa 
X€MA COJCPKHT TOJbKO KOHTAKTbI JaHHbIX MH BCNOMOFaTeJIbHbIX pee. 

KouTaKkKTHbe CXe€MBU C HAKONAeHHEM. Ilyctb Bpema f 
DHHUMaeT WUcKpeTHble 3HaueHHA 1,2, ... (r.e. At= 1). O6OosHaunm uepes F; 
HaueHHe MATPHIlbIl NpoBowHMocTH F KOHTaKTHOrTO (/,g)-MOKOCHHKa* B MOo- 
CHT BpemeHH f. 

Onpegeneuue 1. Konraxtubii (p,g)-MomiocHHK,  coepxKallni 
OHTAKTbI, MPpHHadexkalllve Pele x1, Xo,...,Xn, OYCM HA3bIBaTb K O HT a K T- 
BM (f, g)-MOMIOCHHKOM C HAKONAeCHHEeEM RTO NOPARKa, 


IM 3HaueHHe MaTpHUb! Fy4_, 3ABHCHTT O JI b K O OT 3HAYCHHH Xy, X2, ...,Xp_ W OT 
Ipelbiqyuwux sHayenul F, T. e. 
Bek Wee OS Coir os Penney © Re gr; arta Wa Wey Som (1) 


Hue paccmMatpuBaetca CulyyaH, KOrfa HaKOMJIeHHe CTalMOHapHO BO Bpe- 
eHH, T. e. f==f He 3aBHCHT OT BpemeHn ¢. Bplpaxenue (1) nepenuuetca 


ra cue LyIouluM OOpasom: 


jE Nice ilo ey Gal ew lve Paes a) Lac) (2) 
ne X O3Ha¥aeT f-MepHbIii BeKTOP (X1, X2,---, Xn). B uacrHoMm cuyyae ne- 
EMCHHBIC X1, Xg,+~-, Xq MOPYT OTCYTCTBOBATb. 


THMMYHBIM TIpHMepOM KOHTaKTHOM CXeMbl C HaKOILIeHHeM l-ro nopsaKa 
BUACTCA ZICKTpHYeCKUH SBOHOK, MIpOBOAHMOCTb KOTOpOrO saflaeTca (pyHKiHeri 


FO = xF), 


YxKaxkem peaiu3zaluio cxeMbI (2). 
SanyMepyeM NO ABOHYHOM cucTeMe CUMCJIeHHA BCe BOSMOXHbIe 3HadeHHA 


uctem u3 k matpun {FO, F®,..., PY}. Tyctb np aHHOM 3HayeHHH x 
m 
Aco Ss = >, y,-2"-1 coorsercrByer cucteme {F, F®,..., FM}, a aucso0 
m ais 
= y',-2°-1 coorsetctsyet cucteme {F@, F@,..., FM}. 


v=1 


* B padote (2) pasbacnseTcA ynoTpeOimemad 3/eCb CHMBOJINKA. 
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OueBH HO, 4YTO ycuIOBHe (2) MOXHO 3aaTb TAK; 


A. F = O71 (x, y). 

B. y’ = 95(X, y). 
Snecb y Hy’ O3HaUaIOT, COOTBETCTBEHHO, BEKTOPBI (Yn, Ym—1>--+»Yi) U 
(Yi Ym—preer ¥,). Yenosue A peasMsyeTCA KOHTAKTHBIM (p, q)-MOJOCHHKOM 


0, (x, y). YcnoBue B, koTropce 3afaeT H3MeHeEHHE y, PeaJIH3yeM KOHTAKTHbIM 
(1, m)-NOOCHHKOM %,(X,y), K Y-MY BbIXOZY KOTOPOrO NosksoyaeTcA pewe 
Y,. SametuM, uTo Bce peje Y, B KOHTAKTHbIX CX€MaX C HaKOIVJICHHeEM JOJDK- 
Hbl CpaOaTbiBaTb Yepe3 ONpeeeHHbI MpomMexkyToK BpemeuH At. Bpema At 
OnpedeAeT MPOAOJKHTEJbHOCTh OAHOrO TaKTAa. 

KouTakTHy!0 YacTb, peasH3yloulyio ycmospue A, HW peselHyto 4acTb, pea- 
JM3yroulyIo ycsiopue B, cefyer, BooOule rOBOpA, CTPOHTb He pa3feJIbHO, a 
BMecTe, B BHJe (Pp, g + m)-MOJOCHHKa, 4YTO MOXKeT MPHBeECTH K YMeHbILIeHHIO 
YHCJIa KOHTAKTOB. 

IIpumep 1. Taxt, pH KoTOpOM NpOBOAUMOCTb ABYXMOJIOCHHKa paBHa 
e]MHHe, HasoBeM paOOuHM, B MpOTHBHOM CJIyyae—XO OCT HIM. 
TpeOyeTca nmocTpouTb Tako JByxMosmocHuk F oT nepemeHHoro x, 4YTOObI pu 
x= 1 pa paOounx TakTa yepeqoBamucb C OJHHM XOJIOCTDIM, a mpH x =O 
yepeOBaIMCb ONHH paOoun TakKT C OJHHM XOJIOCTBIM TaKTOM, T. e. TIpH 
x = 1 uepegopanne G6yzet (1, 1, 0); np x =O yepegoBanne (1, 0). OueBug- 
HO, uTO F ecTb ABYXMOJIOCHHK C HakolieHHemM 2-ro nopsyka. Tak kak pa3- 
JMUHbIe Napbl sHayenHi F 6yynyT (0, 1), (1, 0), (1, 1), To 3anymepyem ux: 
mpH x = 1 cootBetcTBeHHo 0, 2, 1; mpH x =O cootBetcTBeHHO |, 0 (cocTos- 
HHe (1, 1) npw x =O He ocymecTBasetca). 

IIpusoqum ta6muy 3sHayeani F u TaOmMuy YepeoBaHHA HoOMepa Ss: 


Ona x=1, 0-1-2-0 
Fen 


~” 


IIpu x =0 cnenyeT yunTpIBaTb H s = 2, HOO OHO MOxKeT OCYILeCTBUTHCA 
mpH mepexoye ot x= 1 k x = 0. BpBegem BcnomoraTembHble peme Y, HU Yo. 
OHH COOTBeTCTBYIOT pa3ps aM HOMe- 
pa s=y,-:2+ yo-1. 3 paccmortpe- 
HHA TaOJIHUbl Wewaem 3akslo4eHHe, 
uTo F =ypo. Peneftivaa uactb Becb- 
Ma TIpOCTO HaxoOJMTCA No ycvoButo B. 

OOveqHHHB pevielinyto H KOHTaKT- 
HY!0 CX€MbI, NOJIYYHM peasH3sallHio 
TpeOyemoli cxembl F c pearupy1ouluM 
9J@MEHTOM A (puc. 1). 

YacTHbIM CJyYaeM KOHTAKTHBIX CX€M C HaKOMJeHHeM ABISIOTCA aBTOHOM- 
HbI€ CHCTeMbI, paccMotpeHHble B. VY. Mecraxospim (1). B yKa3aHHOH cTaTbe 
ABTOHOMHbI€ CHCTeEMbI peaJIM3yIOTCA B Kslacce []-cxem. 

I. Cxempr c 6n0KuUpOBKoO fh. Ilycrb npx t, paBHoM fo, fy,...,s,-«e, 


NepeMeHHbIH BeKTOP X UpHHuMaeT 3HayeHHA x(0), x (1),..., x(s). J]aua 
CHCTeMa MOJMHOXKeCTB 


M,, Heer (a) 


MHOmKecTBa M sHayenHit BeKTopa x. 


Bpeylem f JBOHUHBIX M€peMeHHBIX yy (Rk) (v= 1, 2,...,f), ONpeqemsHemMbrx 
CI€XYIOULHMH YCJIOBHAMH: 


la) y,(s) = 1, ecau cymectByet k Takoe, uTo k<su x(k)EM,; 
2a) y,(s) =0, ecm qua Bcex kR<s Bee x (k) €M,; | 
3a) yyi(0) 0. 


Hypxke mepemenubie y,(s) O6o3Hayaem BEKTOpOM y(s). 


Onpeneneuue 2. Cxemy, KOTOpad peanH3yeT MaTpHULy-cbyHKIHIo 
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, g)-MlopsyKa » . 
| F (s) =f {x(s), y(s)}, 


le y(S) ompeyenserca ycnoBusmu |a)—3a) no cucTeme moqMHoxecTB (a), 6yeM 
ASbIBATh CXEMOH C ONOKHPOBKOH. Cxema c 60KUPOBKOH cocTouT 
3 AByx uacteH. [leppaa, KOHTakTHaA YacTb MpecTraBAeT COOOM KOHTAKTHbIM 
), g)-momocHHK f(x, y). Bropaa, penelHaa uactb ® mpescraBaner co6oli 
OHTAKTHbIM (1,7)-MOJOCHHK, K v-My BbIXOLY KOTOporo mosKsONaeTcA pene Y\,. 
CIOBHA paOoTbl CxeMbl © TaKOBbI, 4TO cpaGaTHI- g a 

auve pesie Y, (v-roO BbIXOJ{a) OCYHLeCTBIACTCA JIMILIb 

pH ycnopuu, uto x€ M,. Uroon stor daxr —4 y 
xeMa «3aNOMHHIa» (T. €. YTOObI BbINOJIHAJIHCb es . 
cmopua la)—3a)) Bce pene Y, OnoKupyiotca. BE: Ba 
TAWMYHe OT KOHTAKTHBIX - CX€M C HakOMeHHem, 
pema ¢t B CXeMaX C OJIOKHPOBKOH MeHAeTCA HE Ye- 
e€3 paBHble mpomexkyTKu Af, a ompelemHeTCA TOJIbKO H3MCHCHHEM X. 

IIpumep 2. Peanusopatb cxemy, NelcTBHe KOTOPOH 3aaHO YCJIOBMAMH: 
pH MOcTyNIeHHN BbI30Ba CpabaTbIBaeT pene B u WOUKHA 3arOpeTbCA MAMMNOU: 
a JI; nocme HaxKaTHA KHONKH X MaMMOUKa JOMKHA NOraCHYTb HW He 3a%KHTraTbcA 
ocme TOrO, Kak KHolKa Oyler oTNyeHa; B CHOKOHHOe COCTOAHHe CxXeMa HOJK- 
a mpuiirm mocne Toro, Kak ormyctur pene B. 

OueBuJHO, ¥TO KOHTaKT b 3aMbiKaeT H pasMbiKaeT Web. Muoxectso M 3xa- 
CHUM X COCTOMT H3 ABYX 21eMeHToB: 0 u 1. Ilyctb M, o3HayaeT NOAMHOXKECTBO M, 
ocTosuee H3 OHO |. 

Brpelem Takoe JBOWUHOe MepeMeHHoe y(s), YTO: ; 

la) y(s) =1, ecmu cymectsyet k Takoe, uo R<s u x(k)EM,, T. ©. 
| 23S eae 

2a) y(s) =0, ecam yma Bcex R<s sce x(k) = 0; 

3a) y(0) =0, , 

OuepuyuO, UTO KOHTaKTHad yacTb F =—y, penetuad D =x. Ha sBprxoge 


TaBuM peste Y c OnoKupoBKon. Ilocae oObequHeHHA MOMyyaeM CXeMy PHC. a 
Il. Kom6uHarTop- 


Die Nhe. ao ak Sul. Boe Hble CXe€M BI. Il puem- 


cae if HbIM 9JIEMCHTOM KHO- 
4 cies hy fags [ere nowHOro THMa_ Ha30- 
ee, alle BeM TaKOH IIPHeMHbIH 9ule- 
‘ : MeHT, KOTOPbIM BOSBpalllaeTcAa 
B HCXOJHOe MowOxKeHHe Nocwie 
pekpalleHHA BO3.eHCTBUA. 

Onpenzeneuue 3. 
AOronloJOCHHK C TIpHeMHbIMH 2vleMeHTamH KHomouHOrO THNAa Ay, Ag, ..., Am, 
IPOBOAHMOCTb KOTOPOFO 3aBHCHT TOMbKO OT NOpAAKa cpabaTbIBaHHA IPHEMHBIX 
JICMCHTOB H He 3aBHCHT OT MOMeHTOB CpaOaTbIBaHHA 9JIEMCHTOB, Ha3OBeM 
-OMOHHATOPHHIM MHOTONO JWCHHK OM. 

Hmxe MbI OyJeM paccMaTpHBaTb KOMOHHATOPHbIe MHOTONOWJIOCHUKH, Y KO- 
OpbIX B OHH TakT cpaOaTbIBaeT TOJbKO OH NPHEMHBIH SJIeEMCHT. TopsatoK 
paOaTbIBaHHA MIpHeMHBIX 9JIEMeHTOB 300paxKaeM <«CJIOBOM». Hanpumep: 
A,coA,cA,cA,oAs. Uncno OykB B «Cope» Ha3OBeM WIHHOH <«C JOB a. 

KomOuuatopyaa cxema F COCTOHT H3 AByX YacTeHu: KOMOHHATOPHOM YacTH 
K, MOCTOAHHOM JIA BCeX KOMOHHATOPHbIX CX€M C JaHHBIM ,AHCVIOM IIPHCMHBIX 
JIEMCHTOB, H KOHTaKTHOM vacTH D, xapakTepHOH JIA MaHHOW CXeMBI. IlyctTp 
ICHOBHA paOOTbl CXeMbl 3aalOTCA CJIOBaMH, MaKCHMaJbHaH JWIMHa KOTOPBIX 
yaBHa ft. J\ a TpHeMHOrO 3JIEMeHTa Ag 1) eben BCTOMOraTeJIb- 
IbIe TIEPEMCHHbIC Xyy, Xoys---, Xnv (BEKTOP Xy). KoMOHHATOPHOH YWac- 
‘bio K cxembl F na30Bem Taky!o CXeMy, KOTOPad 3aMbIKaCT KONTAKT Xjy , 
IM Ha i-M TaKTe cpaOoTas mpHeMHbiit aiemenT Ay. ; 

Ha puc. 3 Java peanu3auuA OfNOTO TaKTAa KOMOHHAaTOPHOH uacTH K c Pe ety 

4 


Puc. 2 


Puce. 3 


TpHeMHbIMH 3JIeMeHTaMH. Bcx KOMOMHATOPHaA YaCcTb NOMyYaeTCA MOCMeOBE 
TCJIbHbIM COCJMHEHHEM TaKHX THIOBbIX CxeM (Q Hu R — BcnOMOraTeJIbHble pes 
Q, H @, — KOHTAKTbI MPHeMHbIX 3eMeHTOB A, U Az). 

YcOBHA padoTbl cxempl F dbopmMyaupyloTca celHyac MA KOHTAKTO 
PCy, OF Bs ony B.S 


Ped (xix, eee. (3 


KouTakTHad yacTb © peamu3yeT ycnoBue (3). OGbeqHHHB KOHTAKTHYWO 4acTb © 
M KOMOHHATOPHy!0 YacTb K, Mbl MOJYYHM peasH3alHiI0 KOMOHHATOPHOH CXeM! 
10 YCJIOBHAM ee paOoTHl. 


Munckoe Bpicliee HH2KeHEpHOe Tloctynuso 
pagqMoTexHHyeckoe YUNJIHIE 16 IV 1956 
UMTHPOBAHHAA JIMTEPATYPA 


1B. HW. Wlectaxos, Asromatuxka u Tenemexanuka, 15, Ne2, Ne4(1954). 2 A. ID 
B 10x, JJAH, 111, Ne 5 (1956). 
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Aoxnagn Akagemunu nayx CCCP 
1957. Tom 117, Ne 4 


IIEKTPOTEXHHKA 


A. W. MEK JIEP 


| KOHCTHTYEHTBI, JOCTATOUHBIE JIA OBECMEYEHHA PABOTDbI 
PEJIEMHO-KOHTAKTHbIX CXEM 
(IT pedcmaeaéno ‘akademuxom B. C. Kyaebaxuneim 10 VI 1957) 


/ Kak H3BeCTHO 43 TeOPHH peeHHO-KOHTaKTHBIX CXeM (7), MaKCHMaJIbHOe UHCIO 
OHCTHTYCHTOB CAHHHUBbI, ONPee/IAIOULee BKJIIOUCHHOe (OTKJIOUeHHOe) COCTOAHHe 
e€MbI, paBHO 2"°—], rye nm — 4ucNO 37emMeHTOB CX€MbI, COCTABJIAIOULHUX ILelb 
AKOTO-TO HCMOJIHUTebHOrO SeMeHTa X, paGorarollero OAMH pas 3a UWHKJ. 
Ec pacnosoxkuTb KOHCTUTYeHTHI KaK yKa3auHo B (°, 3), re OHH COOTBETCTBYIOT 
AJOM PdaCMOJIOKeHHbIM TaKTaM, OTJIMUAIOWIMMCA COCTOAHHeM TOJIbKO OJ{HOrO 
eMeHTa, TO H B 9TOM CJly¥ae (a OH JlaeT MeHbIee YHCIO MOBTOPHbIX cpaba- 
bIBAHHH 3JIEMeCHTOB M0 CpaBHeHHIO C OObIYHBIM MOPAAKOM HalWCaHuA KOHCTHTYeH- 
OB) y2xke NpH N>3 WMeeT MeCTO MHOTOKpaTHad paboTa auleMeHTOB cxembI. Jo- 
aXKeM, YTO paOouee BKJIIOUeHHOe (OTKJO¥eHHOe) COCTOAHHe CXeMbI OG6ecneunBaeT- 
A MCHbIUMM 4YeM 2"—] YHCIOM KOHCTHTYeHTOB, HM B aHaJIMTH¥eCKOM BbIPa2xKeHHH 


X€MbI MOXKET YYHTHIBATbCA TOJIbKO ONHOKPaTHaA paOoTa ee S/IEMCHTOB. 
Byem Ha3bIBaTb JIH UIHUMH 


OHCTHTYCHTHI, PaBHble HYJI10 B ONpe- ra Se sen Wee sat 
@IGEHHOH KOMOHHAILMH heme CXeMBI, Xn. OT Lagsos See F 
@ BJIHAIOULHe Ha aHaIUTHYeCKOe ne rye Me ei i gs 
bIparkeHvHe BceH WenH HW MOABIAIO- X, 
[Mec B Pe3YJIbTAaTe JIMIWHeErO BKJIIO- 
CHHA WIM BKJIIOYCHHH (OTKIOUCHHA duets sie 6 
JIM OTKJIIOUCHHH) 93/ICMeHTa WJ 
JICEMCHTOB CXEMBI. y 

OTMeyeHHaaA OCOGeHHOCTh BeCbMa z| 6 


yINeCTBeHHa, TaK KaK MO3BOAeT 

fPpaHHUHTbCA MeHbLIMM, a B HEKOTO- X, 

bIX CLYYaAX — 3HAYHTEJIbHO MeHb-— %*n-1 Se, 
IMM UHCJIOM KOHCTHTYeHTOB. Mcnoub- | en eNO pe pee et fear ye 
OBaHHe MeHbIUerO YMCA KOHCTH- 
YeHTOB IIPHBOJHT K CO3aHHIO CXEMbI 
MeHbIUMM YHCJIOM CpaOaTbIBaHHl ee Puc. 4 

IEMEHTOB, e€CJIH NOBTOPHble cpabaTbl- 

aHHA STHX 3JIEMeHTOB He BbI3bIBaIOTCA HEOOXOJMMOCTbIO BO3JCHCTBHA Ha 
akHe-TO [pyre Q/ICMeHTbI WIM MpHeMa TaKHX BO3eHCTBHH H K JOCTH2KeHHIO 
MHOKpaTHOH paOoTbl KaxKoro deMeHTa C COOOLeHHeM BCeX YCJIOBHH padorsl 
X@MBI. 

Pa6ota 1060 cXeMbI, Wem KOTOPOH cocTOAT M3 2"—1 KOHCTHTYyeHTOB, Mpel- 
fapsieHa Ha puc. la. Kak BUHAHO H3 PHCYHKa, OT{eIbHbIe QICMCHTbI CX€MbI 
KMIOUAIOTCA (OTKIOUAIOTCA) Goulee YEM OMHH Pas 3a WMKJ, T. €. MHOrOKPaTHO. 

Ec YHCIO 3JICEMCHTOB CX€MbI PpaBHO 3, TO OHH H3 BO3MO2XKHBIX rpaPHKOB 
aOOTHI TAKOHM CXEMbI IPH YNOMAHYTOM BBIILe YCJIOBHH, YTO KOHCTHTYEHTbI PAOM 
ACMOJIOMKEHHBIX TAKTOB OTJIMYAIOTCA COCTOAHHEM JIMIIb OLHOFO JIeMeHTAa, OyeT 
iKUM, KaK NOKa3aHO Ha puc. 2a 


1 2 3 4 5 6 ? 
f = XX qX3 + XyXoXy + XypXoXg + XyXqQXy + XpXaXy ft XXX XyXoX3. (1 
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3yecb BbIMHCaHbI 7 KOHCTHTYeHTOB, OlpelemAOMMXx Ppadouee COCTOAHHE CX 
Mbl. B 9TOM calyuae SeMeHT X3 BKsIIOUAeTCA. BAK Ab. YuHTHIBAeTCA, UYTO one 
KOHCTHTYCHT X1X_ X3 COOTBETCTBYeT TAKTY, MpelecTBylOlleMy TaKTY OTITYCKa 
Hua. CyMMa Bbipaxkenua (1) paBHa x1 + X%2 1 Xz. 

Cymma 5 KOHCTHTYeHTOB C MOPAAKOBbIMH HOMepaMH 1; *4)55,267 07 Bae 
papHa x, +x, + x3. B qaHHoH KOMOHHAllMW OCTaBLUIHeCA KOHCTHTYeHTHI C NOpAL | 
KOBbIMH HOMepaMu 2 u 3 He H3MeHAIOT NOM YYeHHOH CYMMBI M ABJIAIOTCA JIMITHUMH. 
[pacbuk c yueTOM JIMIb 5 KOHCTHTYeHTOB aH Ha PHC. 20. 5 


2 


/paguk | 
 nepeknto- 
YeHUuA 


Pac. 2 


1 
( 7 
PaccmoTpenue OCTabHbIX rpatpHKOB paOOTbl TpeX3JIeMeHTHOM CXeMbI aeT 
AH@OPHUHbIe pesybTaTbl. TakuM O6pa30M, JIA TPeXSJIeMeHTHOM CXeMbI NPA 
JIKOOOM pacMOs1O*KeHHH ee SIEMCHTOB B TAaOJHIe BKJIIOYCHHA aHaJIMTHUeECKOe BbIpa- 
*KeHHe OyMeT MpeAcTaBATh COOOH 3alHcb NOcefOBaTebHOrO MepeKpbITHA pa- 
6ouero COCTOAHHA 9TUX 2IeMeHTOB. Ilom0x%xKHM, YTO STO HMeeT MeCTO IPH 4HCIE 
31EMeHTOB, PaBHOM n—1, H NOKaxeM, YTO OHO OyJeT AelicTBUTeIbHO AIA YHCIa 
3JIEMeHTOB, PaBHOTO 7. 
PaccmMoTpuM paOory 971eMeHTOB CxembI oT X, Jo Xp. Ecau rpaduyecku mpex 
CTaBHTb paOory 31eMeHTOB OT X, NO Xp_1 B Bue Z (puc. 16), TO aHaNMTHYeCKOE 
BbIpaxkeHHe Ilene cxembl Oyler ; 


f = etek Xn2 Gnd <b hp eb Kadi katie eee (2) 


Tpacbuyecku 9TO. npefcTaBieHoO Ha puc. le. ; 
Ha ocHoBaHHH BbIpaxKeHHs (2) MOXKHO CelaTb BbIBOZ, YTO B AaHaJIMTHYeCKON 
BbIPaXKeHHH padoTa seMeHTa X, 3aNHCbIBaeTCA JIMWIb OAHH pas. 
-TlomHoe Bblpaxkenwe CxeMbl Oyler 


f= xX trot... + Xn + Xn. (3 


[pacuyecku 3To mpescTaBeHo Ha puce. le. 

CneloBaTeIbHO, 3aMHCb ORHOKpaTHOrO AeHCTBUA 3IIEMeHTOB CXeMbI He3aBH 
CHMO OT UHCIa HX cpaOaTbIBaHHH XapakTepH3yer ee eHCTBHTebHY!O padory 
Pa6oTta CXeMbIl MpH OTMeYeHHbIX BbILIe YCJIOBHAX MOMKET ObITb OCYIULECTBIEH: 
OMHOKPaTHbIM Je€HCTBHeEM ee 3JIEMeCHTOB. 

OnpefeuM YHCIO KOHCTHTYeHTOB, HEOOXOJHMBIX WIA padoTbl cxembl. Ecm 
YMCIO ICMCHTOB, COCTABJIAIOULNX CXe€MY BO3eHCTBHA Ha KaKOH-TO 3eMeHT X 
paBHO 3, TO 4YHCJIO KOHCTHTYCHTOB, ONpeweAIOWNX paOouee COCTOAHHE CXeMBI 
paBHo 5 H MOxeT ObITb 3amMcaHO B Bue 2n—1. 

JlokaxkeM, 4TO BbICKa3aHHOe BbILIe COOOpaxeHHe O TOM, YTO YHCIO KOHCTH 
TYCHTOB, ONPeMeAIOLWHX paGoyee COCTOAHHE CXeMbI, PaBHO 2n—1l, cnpaBelIMB 
HM B OOWLEM CyYae JIA CXeMbI, COCTOAMLEH H3 MOOOrO YHCIAa ZeEMECHTOB. 

TIpeqnonoxuM, 4TO eCIH CX€Ma COCTOHT H3 f 3/ICMCHTOB, TO KOHCTHTY@HTI 
CXeMbI, ONpees AIOE ee paOoTy, HCKJIOUAA KOHCTUTYeHT TaKTa, MpesilecTByK 
mero TaKTY OTMYCKaHHA, TakxKe OyAyT onpeleiATbcA uncMOM 2n—l, a cam 
cxeMa — CYMMOH 2n—1 91eMeHTOB. 


WIM GA tech oon 


2n—1 
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Ha puc. 3a npupegena ofHa U3 BO3MOxKHBIX KOMOMHAHH BKOYeHHOrO UH 

HTKJIOYCHHOTO COCTOAHUA N 3/1eMeHTOB CXeMbI. Ormeyaetcs, TO Ha puc. 3a 
6 NoKa3aHbl JIMUIb TaKTbI paGoyero COCTOAHHA CXeMbI H He NoKasaHbl Tak- 

bl, MpeMuecTBylollue TaKTy OTMycKaHHa. 

Ecuu YucJ10 3J1eMeHTOB BO3pacraerT OT Nn WO n + 1, TO Bospacraer Ha 2 H UNCHO 


HaKTOB paOouero cocTOAHHA cCxeMbI (puc. 36). Ee ananuruyeckoe BbIPaxKeHHe 
Nyaer: 


Xn+1 >, ee (Xi stay et 5 Xn) + Xn41 Kes Cis Xana, Xn) + 
2n—-1 


“An by Ky (x41, Xo, +205 Xn) = > KG XQ, 220 yKXns Xn41) ++ 


2n—1 
; 
a ee) (%4, Xa, ++ >Xny Xn+1) = ie Kae (%1, Xo, ++2Xny Xn+1) == 
pte toe Col re ee Ga |e (4) 


2 (n+1)—1 


CneOBaTeIbHO, C YBeIHYeCHHeM u4uCa 2IeMeHTOR oT Nn no n+ 1 uucno 
KOHCTHTYC€HTOB BKJIOYCHHOFO (OTKJIOYeCHHOrO) COCTOAHHA CXeMBI BO3pOcJIO C 
n—l fo n+ 1)—1. 

Takum o0pasoM, paOouee cocTosHue cxem oGecneunBaetca 2n—Il KoncTH- 


TYe€HTaMH eCAHHHUbI. SOTO OOcTOATeIbCTBO NO3BONAeT COKPpaTHTb 4YHCIO HeOOxo- 
AMMBIX WeneH c 2"—1 yo 2n—l, 


tr. €. Ha 2"—2n wenel. x, ip 

Mitax, cxema, coctapnsioujaa “| ——T... CLC eet Ga 
Welmb KaKOro-TO 9/eMeHTa X, pa- x, = Reseeale! 
OoTaioulero OHH pas 3a WK, OT- 0 Xnet 6 caer. : 
AMUaeTCA TEM, ¥YTO: 1) aHamuTHYe- 
CKOe BbIparkeHHe paOouero cocToa- Puc. 3 


HHA WeneH cxembl Oyler ompese- 

IATbCA OHM KOHCTHTY€HTOM HYJIA SJICEMCHTOB, H3MeHAIOULHX CBOe COCTOAHHe 
34 BpeMA paOOTbI, H, eCIH MOBTOPHble CpaOaTbIBaHHA I/IEMeHTOB He OY]YT 
BbI3bIBATbCA HEOOXOJMMOCTbIO BO3ACHCTBHA Ha KakHe-TO pyre 9dJIeMeHTHI BHe 
CX€MbI HIM IIPHeMa TaKHX BO3JeHCTBHH H3BHe, TOOHH OYAYT BKOYaTbCA (OTKJIIO- 
YaTbCA) JIHb OAMH pa3; 2) padouee cOcTOAHMe CXeMbI OOecneuHBaeTcaA 2n —] 
KOHCTHTYeHTaMH. 


Tlocrynuso 
30 XII 1956 


WHTHPOBAHHAA JIMTEPATYPA 


1M. A. Tappuaos, Teopus penetuo-Kontaxtublx cxem, Haq. AH CCCP, 1950. 
- A. HU. Mexae - Aptomat. u Tevtemex., 18, Ne 1 (1957). * W. Keister, AG Rate t= 
chie, S. Washburn, The Design of Switching Circuits, N. Y., 1953. 
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Jlokaaypr Akawemunu wnayx CCCP 
1957. Tom 117, Ne 4 


XHMH A 


b. H. OJIFOB u H. ®. OPJIOB 


CHHTE3 TETPAKHC-(TPHAJIKHJI(APHJI) CHJIOKCM)-THTAHOB 
METOJOM NEPESTEPH®HKAUWHMM TETPAAJIKOKCHTHTAHATOB 


(ITpedcmaeaeno axademuxom A. H. Hecmesnnoevim 2 VI 1957) 


EnuncTBeHHOe MOHOMepHoe THTaHKPeMHeopraHuyeckoe coequHeHve TUNA 
‘RsSiO),Ti —rerpakuc-(rpumerusicunoKcn)-THTaH — [(CHs)sSiO],Ti  Bmepspie 
oryyeHo c 18% Bprxogom B 1955 r. no peakIuH TPHMeTHICHaHOAa C YeTbIpeX- 
JIOPHCTLIM THTAHOM B IIpHCyTCTBHH aMMHaka (?) uw B 1957 r. No peakUMH TpHMe- 
THJICHIAHOIATA HAaTPHA C YeTbIPEXXJIOPHCTbIM THTAaHOM (2). 

Hamu usyyea BO3MOXKHOCTb CHHTe3a TeTpakuc-(TpHaNKUs (ap) CHsIOKCH)- 
‘HTaHOB ITyYTCM PeaKUMH MepesTepHukalHu aJIKHJIOPTOTHTaHAaTOB TpHaJIKWJI- 
apHu)-cHlaHolaMH B MpHCyTCTBHHM MeTasIMYeCKOrO HaTpHA Kak KarTaJiv3a- 
ropa (°). 

PeakllMA MpoTeKaeT C XOPOLIHM BbIXOJOM NO cyemyrouleli cxeme: 


f) N ,; 
(RO), Ti + 4R*Si OH — (R, SiO), Ti + 4ROH. 


flonyueHHble TeTpakHc-(TpHaKH(apHI)CHIOKCH)-THTAHbI MpeMCTAaBMAIOT COOL 
JECIIBETHbIC, OTHOCHTEbHO MOXBHXKHBI€ KUAKOCTH WIM KpucTabl. OHH ycTor- 
IMBbI Ha CYXOM BO3]lyxe H JIerKO PaCTBOPAIOTCA B OPpraHHyecKHX pacTBOpHTe- 
Tax *, 

CKJIOHHOCTh K FHApOJH3y YMeHbIWaeTcA C yBeIMYeHHeM pafuKavla, CBA3aH- 
ioro C KPeMHHemM. 


IKcNnepHMeHTAIbHAA MrasCaT. b 


Ucxofxuple peakTHBBb. ANKHAOPTOTHTAHATH ObIIM NOyYeHbI M0 
retowy A. H. Hecmesnopa (4) 4 MMeM KOHCTAHTbI, COOTBETCTBYIOMHe JIMTepa- 
YPHBbIM JaHHbIM. TPpHMeTHJICHIaHON Obl] MOyYeH THAPONM3OM TeKcaMeTHJIAu- 
WaHaMuua (5), OCTaIbHbI€ CHJIaHOJIbI MPHPOTOBJICHbI THAPOMH30M aJIKOKCHMpo- 
[3BOQHbIX YKCYCHOM KHCJIOTOH B MpHCyTCTBHH He€CKOJIbKHX Kaleb cepHOol 
MCIOTbI. KOHCTaHTbI CHJIaHOJIOB OTBeYaIH HaHv6omee Hae@XKHbIM JIMTepaTyp- 
IbIM JAHHbIM 
 MetTroxuka CuHHTe3OB. Bee CHHTesb, 3a HCKIIOURHHeEM CHHTe3a 
eTpakuc-(TpHdeHHJICHOKCH)-THTaHa, MPOBOAHJIHCb B MeperoHHOH Kove c e0U- 
IM Jlec:bIerMaTOPOM. OKBUMOJIEKYJIAPHaA CM€Cb AJIKHJIOPTOTHTaHaTa H TpHad- 
WICHaHOa HarpeBasiacb B mpucyTcTBHu ~ 0,01 % Na yo mpekpauleHusa BbIJe- 
eHHA cmMpta. OctTaTok nmoyBepraicaA dpakUMOHHpOBaHHOH BaKYYMHOH Mepe- 
oHKe. Mu3nuecKHe KOHCTAHTHI, BbIXO, H JaHHble aHaiH3a MOJYYeHHbIX TeTpa- 
UC(TPHaIKu-(apHJI)CHOKCH)-THTaHOB MpecTaBeHbIl B TaOu. |. 

Ananu3. OnpefeteHve KpeMHHA NpOH3BOXMJOCb MOKPbIM CO%KXKCHHEM HaBe- 
KH BeLeCTBa CMECbIO OJIeEYMa HM a30THOH KHCIOTHI. OcaqOK KPeMHEBOH KHCJIOTHI 


* Tetpaxuc-(TpHeHHJCHOKCH)-THTAH OYeHb TpyAHO pacTBopum Ero yyaetca mepekpH- 
rPaAJIIMSOBaTb TOJIbKO H3 KHMAMero KCHIOWMA, 
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Taodauuna l 
Terpakuc-(TpuiaJIKHI(apH1)CHJIOKCH )-THTAHbI 


~ Weed es | Si, % Ti, % 
E | Se i a 
CoenuHenne 2 ra 5 2 
S a fs) hin. 
2 Se : @< a&Q 2 | Bhd. Hatin. BbIY. Ha 
eo |Hs a 3 ~ [a‘a) 
[(CH,),SiO],Ti* dee ad — 0,9038 |1,4300 | 50,0 | 27,76 27,4 41.84 | 11,84; 11,94 
{ (Calis CH, SiO] 6 | 154 33 _— 0,9244 |1,4545 | 90 21,74 PALA IP 2 9,27 9,55; 9,57 
[(C2H,),SiOj,Ti 4195 3,5 |/99—101 98 19,64 19,54; 19,67 8,36 8,15; ed 
[(4-C,H aCe SiO],Ti 190 3,5} — 0,9056 |1,4582 | 83 17,86 17,60; 17,39 7,641 7,82; 8,04 
[(CoH,),SiO}.Ti | = — | ~480 — _ 85 9,69 9,58; 9,58 4,16 4,40; 4,70 


- Pee ue auupte (1): T. Kum. 106,0°/7 mM, d= 0,9078, ny 


= 1,4278. 

OTPHIbTPOBbIBAJICH H IpoKamuBascn mpH 900°. Tura Obl OMpeyeeH B (puIbTpa- 

Te OcaxkKeHHeM aMMuakom. [pokanuBaHve ocalKa MpoBogunocs TakxKe mpH 900°. 
1. CuutresteTtpakuc-(rTpuMeTHACHAOKCH)-THTAHA. B Kone, 

6y c eOUHbIM JediermMaTopoM nomeliaiocb 5 r (0,022 r-mMon.) STHIOPTOTHTAaHaTa. 

rT. Kum. 140°/6 mM u 13 r (0,145 r-mout.) (65% u36bITOK) TpHMeTHJICHaHOwla T. KHIM. 

98,5—100°/760 mm, n2 = 1,3886, d2° = 0,8120 u 0,01 .r Na. Cmecb MejuleHRO 


HarpeBalacb, MoKa remepaaypa OTXONAILAX maposB we jocrursa 100°. Tipu 
BaKYYMHOH Meperouke ocrarTkKa nosmyyeHo 4,517 (50,9%) Terpaxuc (Tp eNenETn a 
OKcH)-THTaHa T. Ku. 110°/10 MM, 122 = 1,4275, d2 = 0 ,9004. 


2. CHHTeS vet pak Wolwed minnWo TH Pe mNOnc ena ate Tip 
HEGRE 14,2 r (0,12 r-mon.) metunqusTHicunanona c T. Kun. 64°/30 MM, 


ny = 1,4204, d7° = 0,8503 u 6,8 r (0,03 r-Mon.) sTHNOpToTHTaHaTa B MIpH- 
cyTcTBuH 0, 005. r HaTpHA nowyyeno 4,9 r (89%) sTHOBOrO CHHpTa C T. KH. 
79—81°. TIpH Bakyymnoli meperonke nomyyeno 14,0 r (90.2%) TeTpakuc- 
(METH AH9THJICHJIOKCH)- -THTaHa C T. KHIM. i83—186°/6, 5 mM. Ilocme BTopH4- 
HOH NeperOHKH NpOyKT WMed KOHCTAHTHI, MpefcTaBAeHHbIe B TaOs. |. 

3. CuuTes TeTpakuc-(TpH9ITH ACH AOKCH)- SS Cmecb 


13,0 r (0,1 r-Mon.) Tpustuncunanona ct. Kun. 75°/24 mM, np = 1,4340, 
i = 0,8645, 6,8 r (0,01 r-mou.) 6yrHnoproruTaHata T. KUM. 165-—167°/4 MM, 


= 1,4905, d{? = 0,998 u 0,001 r waTpua HarpeBanacb, noKa TemnlepaTypa 


Ss Cyt apoB He foctursia 118°. OrorHanocb 7 r. I]puH dpakmHonHpo- 
BaHHH MOA BakyyMoM NowyyeHo 10 r (98%) Terpakuc-(TPHSTHJICHJOKCH)-TH- 
TaHa T. Ku. 192--196°/4 mm, T. na. 99—101°. 

4, CuHTe3. TeTpakue -(METHAAH-H-NPOMHACHAOKCH)-THTA- 
Ha. W3 14,6 r (0,1 r-mon.) MeTua-A-mponumcnuaHona T. Kun. 80°/17 mm, 
np = 1,4275, di? = 0,8436, 5,7 r (0,025 r-mon.) stunoptotutanata u 0,01 rf 
HaTpHA B aHaJIOrM4HbIxX ycNOBHAX ObIN0 MomyyeHo 13,0 r (83%) TeTpaKuc- 

(MeTHAM-H-lponMuicuoKen)-TuTaHa T. Kun. 186—188°/3 mM, n'5>—1,4570 
dq = 0,9044. 

5. Cuutes TeTpakuc-(TpHpPeHHACHIOKCH)-THTAHA. B Kony 
eMKocTbIO 250 cm? nomemasocb 11,6 r (0,04 r-mom.) TpueHusicnaHona T. M1. 
153°, 2,3 r (0,01 r-mon.) srHnoprotuTanata, 0,01 r natTpua u 100 ma G6eH- 
30u1a. ColepsxkHMoe HarpeBaslocb JO KHNe€HHA pacTBOpHTeaA B TeyeHHe 6 yac. 
BpimaBlunli MeJIKOKpHcTaIMyecKHH ocagqok ObIm oTdusbTpoBaH. Tlomyuexc 
10 r (85%) Terpakuc-(TpHpPeHHJICHOKCH)-THTaHa, KOTOPbIH Mocse NepeKpH- 
CTaJJIM3alHH H3 KHMAWLerO O-KCHIONa HMe T. na. ~ 480°. 

MucrutyT XAMHH CHIMKATOB Tloctynu10 

Akajfemuu HayK CCCP 28 VI 1957 
UMTHPOBAHHAA JIMNTEPATYPA 

iW. D. English. Lb: -H. Sommer, J. Am: Chem. Soc.,. 77,..170. (1955 
2K.A.Auapuauos, A. A. Kaauos, H. A. Kypamesa, B. P. Lynosa 
TAH, 112, 1050 (1957). 8 tie ®. Opsaos, B. H. Louros, Ast. saasxa Ne 574246/2: 


ot8VI1957r. *0O. B. Horuuna, P. X. Dpehanuna, A. H. Hecmeaunos 
H3s. AH CCCP, OXH, 1950, 327. ®&R. Sauer, J. Am. Chem. Soc., 66, 1707 (1944). 
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Jloxnann Axanemun Wayk ccEeP 
1957. Tom 117, Ne 4 


° XHMHA 
Axanemuk B. A. KASAHCKHH, |. H. MAPYLIKHH |, O. A. CTEPJIMFOB 
u A. fl. BEJIEHBKAA 


KATAJIATHYECKASA JEPAAPOTEHH3AUHA W30MNEHTAHA 


Ucnomb30paHve W30NeHTaHa, Kak yrueBoxoposa HedTu, AA’ pacuimpeHna 

bIPbeBOH Oa3bl MPOMbILWJICHHOCTH HCKYCCTBeHHOrO Kay4ykKa UMeeT OObUIOe 
HayeHve JIA HapofHOrO xXoO3AiicTBa. OHM H3 NyTeli NomyyeHua u30NpeHa, 
oHomepa CK, Moxer ObITb KaTa/IMTMYeCKOe JeErHAPHpPOBaHue H30NeHTaHa B H30- 
MHWJIeHbI, a MocweqHHX B M30mpeH: C,H,, — CsH,, > CsHg. 
JIlurepaTypHble JaHHbIe MO MpeBpallleHviO M30MeHTaHa B H30aMHJICHbI OUeHb 
IHEMHOPOUMCJICHHHI: OMYOIMKOBAaHbI JIMLIb padoTbl LWykuHa c corpyqHHKaMH 110 
KaTaJIMTH¥eCKOMY JerHApupoBaHuto u3oneHTaHa (1) u Mamegamuepa c coTpyl- 
HHKaMH 06 O6pa30BaHHH H30aMMJICHOB MpH KOHTaKTHOM JerugpHpoBaHun dppak- 
Wu OeH3nHa c T. KHN. 27—29° vu 27—32° (?). B sapy6e@xKHOH mMaTeHTHOM suTe- 
paType onvcaHve peakWHH KaTaHMTMYecKOrO JerHqphpoBaHua UB30MeHTaHa orpa- 
HHYMBaeTCA OOLWWHMH YKa3aHHAMH, a BKayeCTBe KOHTAKTOB Yallle BCerO peKOMeH- 
AYIOTCH aJIIOMOXPOMOBbI€ KaTaJIM3aTOpbl C AKTHBHPYIOULMMH WOOaBKaMH MIM 6e3 
HX, HallpuMep B (3). 

TakuM OOpa30M, H3yueHHe peakWHH KaTaIHTHYeCKOrO erHApHpoBaHusA H30- 
MeHTaHa JO H30aMHJIeHOB HaXOJMTCA elle B HavaIbHOH cTaquHu. 

B Wuctutyte opraHnyeckoH xumuu AH CCCP B pesy.bTaTe MHOroseTHHX 
auccnegoBpanuH M. H. MapyuikuHa B konuy 1953 r. Oblm pa3spaboTaH aKkTHBHbIii 
aJIKOMOXPOMOBbIMf KaTaIH3aTOp eruapHpoBanua v-OyTaHa M MmponaHa, mpuMe- 
HeHHbIH B 1954 r. WA U3yYeHHA peaKUUH JeruHApHpoBaHug H30NeHTaHa JO H30- 
amuieHoB. CocTaB KaTaJIH3aTOpa B MOJIAPHbIX mpoueHTax: Al,O, 88, Cr,Og 9, 
K,O 3; HacpinHoH Bec 1,14 r/cm’. Katanu3aTop o6aqas BbICOKOH MexaHHyeckoH 
MpOYHOCTbIO Ha pa3sfaBIMBaHhe: WapHKH ero JMaMeTpoM O—6 MM pa3pYLlaJHCb 
JIMlIb Tp Harpy3Ke B 40—60 xr. 

Peakllua JerupupoBaHuA H30NeHTaHa MpoBOyMacb B KBaplleBoH TpyOKe 
B JlaOOpaTOpHOH ycTaHOBKe MmpoTouHoro Tuna. Cpexaad WIM pereHepHpoBaHHad 
NOpuuA KatTamuszaropa (20 cm?) HarpeBallacb JO TeMMepaTypbl OMbITa B TOKe 
BO3IYXa, 3aTeM NOCeIHHH BbITeCHAJICA A30TOMH B TPYOKY BBOAMJICA H30NeHTAaH. 
Katau3aTop pereHepHpoBasicA TOKOM BO3yxXa Mp TeMMepaType OMbiTa OKOJIO 
yaca. CbIpbeM JIA OMbITOB CY HeEPTAHOM H3ONeHTAH, KOTOPbIH Moce Mepe- 


POHKH Ha KOJIOHKEe B 30 T. T. HM@JI T. KHM. 27,8°/760 MM, fy 1,3538; d7 0,6194. 


)Kuakve MpOXyKTh peakUHH KOHJeHCHPOBaIIHCb Mp OxaxKAeHuH TBepAOH COs, 
a OTXOJAUIHe ra3sbl COOHpamuch B TasoMeTp Ha paccosiom.. Or6op mposyKTOB 
peaKUMH MpoBOLMICA NO OCTHXKeHHH CTAOHIN3aMH KaTalH3aTopa, T. e. Yepes 
5—10 MuH. OT Ha¥vama nosauw H30NMeHTaHa B TPyOKy. 

B koHeHcaTe onpeseiaacb OOWlad HenpeebHOCTh OpOMOMeTpHyec KHM 
MeTOOM 10 Po3seHMyHy (4) H cOdepxKaHve H30MpeHa BeCOBbIM MyTeM MO peaK- 
WMH C MaJICHHOBbIM aHruypHyoM. Ta3006pa3Hble MpOMYKTbI peaKIWMU aHaIu3supo- 
Balch Ha ammapate Opca. AKTHBHOCTb UH CeJIEKTHBHOCTb KaTa/IM3aTOpa OXapak- 
TePH30BalaCcb BbIXOJOM (B BeECOBbIX IMIpOWeHTaX) HeMpeeJIbHbIX YrIeEBOLOPOAOB 
COOTBETCTBCHHO Ha MpOMyleHHbIM MW Ha pa3JIOKeHHbIM H3ONeHTAaH. 

Vsyyenne pa6orbl KaTasiu3aTopa B KOPOTKHX padounx WukKsax™ (30—90 MuH.) 


* Tlox pa6ouuM WHKIOM NOspasyMeBaeTCsA MPOMOMKUTEIbHOCTh PaOOTb! KATAIM3aTOpa MeXK- 
ay AByMaA pereHepalluaMu. 
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B HHTepBase TemnepaTyp 500—575° ni 1IpH OObeMHBIX CKOPOCTAX OT 0,3 qo 4,2 uac + 
lOKa3asi0, 4YTO aKTHBHOCTb ero BO3pacTaeT C YBeMYeCHHEM TemMeparyPpbI TpO- 
tecca, JocTurad HanOoubiueli BeMUHHI Mp 590° (puc. 1). MakcumMyM akKTHBHO- 

CTH KaTauIv3aTopa C pOCTOM TeMMepaTypbl peaKIHH CABHraeTCH B CTOPOHY YMCHb- 
IeHUA BpeMeHu KOHTakTA OT 8 Jo 3 ceK. (PHC. 2); TIpuyeM CaMoe PesKOe H3MeHeHHe 
aKTUBHOCTH OT BPeMeHH KOHTakTa HaGwiogaerca mp 550°. Tipu u3MeHeHHH OObeM- 
HOH CKOPOCTH aKTHBHOCTb KaTaM3aTopa MpakTHYeCKH COXpaHsAeT MaKCHMAa\JIb- 
Hoe 3HaueHe B HHTepBase cKopocteli or 0,7 fo 2,6 uac* (puc. 1). Batux ycuo-_ 
BUAX KaTau3arbl, MoyyeHHble mpu 550°, comep2xanH Bo 58 BEC. % HempeesIbHbIxX 
YreBOLOPONOB, TIPHYeM BHIXOMb! MOcMeLHUX Ha MPOMYUleHHIH H3OMeHTAaH HSMe- 


bec. % bec. % 
50 FE 50 


Akmu€xocme 
qQ 
8 


10 10 ; 

5 19 1 cek 1540S: AD ve” 

&pema komakina OGeemnaan CxOpocmb 

Puc. 1. Bausuue o6bemHoli cKopocru Ha Puc. 2. Buuanwve BpeMeHH KOHTAKTa Ha aKTHB- 
aKTMBHOCTb KaTamH3aTopa HOCTb KaTaslu3aTopa 


HaNMCb B Mpesenax 45—49 pec. %, a Ha pa3OxKeHHbIli — B mpeqenax 70—90_ 
Bec.%; BbIXOJbI KaTaIH3aTOB KOMeOamucb oT 80 Jo 95 Bec. %. Cel@KTHBHOCTb > 
KaTaJIM3aTopa (CM. Bblillle) BO3pacTaeT C YMCHbUIeHHeM BPeMeHH KOHTAKTa; MPH © 
525 nu 550° celeKTHBHOCTh MpakTH¥eCKH OAMHakoBa, a pH 575° Ona CHM2KaeTCA 
BCeICTBHe YCHeHHA Mp STOH TeMMepaType peakWMH KpeKHHTa (Tad. 1). 

IIpou3BOJHTeIbHOCTb KaTa- 


ile dal 550° JIM3aTOpa pe3sKO yBeIHYHBaeTCA 
8 C MOBbILIeHHeM TeMMepaTyPpbl 
x peaklMH H ckKOpocTH noy,auH 
N cbipba. Han6ombuiai mpov3Bo- 
S HMTeIbHOCTh KaTaiH3aTopa — 
AS okomo0 700 Yr HenmpeeubHbIxX 
S yrueBoqopoyxoB Ha | a KaTamH- 
a 10 20 30 $0vae’ 3aTOpa B 4Yac — ocTuraeTcs 
O6nemnaa ckopocime mpu 550° u o6beMHOH cKOpocTH 

2,6 uac™. [pu 575° nponsBogn- 

Puc. 3. IlpousBoquTembHocTb KaTaiMsaTopa Te@JIbBHOCTb KaTaJIH3aTOpa YMeHb- 


maeTes (pic. 3). 

OnTHMasbHad TeMMeparypa peaKUHH MpHxXOAuTCA, TAKUM O6pa3som, Ha 550°. 
[Ipu stoH Temneparype NpoBogusocb Bce albHelwlee HcceqoBaHHe pabounx 
KayeCTB KaTaIH3aTOpa: YCTaHaBMBaJIMCb efO YCTOHYHBOCTb, CTeMeHb OTPaBuJe- 
HHA B pa3HbIX YCIOBHAX, NOLMOMPatacb HanOoee BLITOAHAA MpORORKUTEMbHOCTb 
padouero wuksa. JLnx nomyueHHA CpaBHUMbIX Pe3YJIbTaTOB BCe ONMBITLI Mpo- 
BOJUJIMCb MpH MOCTOAHHOH OObeMHOH CkKOpocTH, paBHoH 1,2 uact. 

Bio MoKa3aHo, YTO CpeMHAA AKTHBHOCTb (NpPOH3BORHTebHOCTb) KaTaJH- 
3aTopa 3a WHKJI JMHeHHO CHWXKaeTCA C YBeHYeHHeEM MpOOJKUTebHOCTH 
muksa (puc. 4). HanOonbutyto akKTHBHOCTb KaTaJIM3aTOp HMeeT BO BPeMA OJHO- 
uacoBoro Wukia. M3 puc. 4 TakxKe cmelyeT, UTO CeICKTHBHOCTb KaTaJIM3aToOpa 
He 3aBHCHT OT CTeMeHH eo OTPaBJIeHHA. 

IIpu HenpepbiBHolt paOoTe KaTaHM3aTopa 6e3 pereHepaltun (550°, o6bemHaA 
ckopoctb 1,2 uac') 6onbure 8 yacoB cTeMeHb eruApupoBanuA u30MeH- 
TaHa CHWKaeTCA MOUTH B 3 pasa (c 46 yo 17 Bec. %) 3a mepBble 4 4aca, a B aub- 
HeHilleM mpakTHuecku He MeHseTcA. Ilocne perenepalluu KaTaM3aTop MomHO- 
CTbIO BOCCTAHaBJIHBaeT CBOIO NepBOHAYaIbHY!O AKTMBHOCTb. STO OTpaBJeHHe, 
O4eBH AHO, CBA3AHO C 3AKOKCOBbIBAHHEM KaTaH3aTOpa B Mpollecce JerMApupowa- 
HUA. OT02%KeHHe «KOKCa» Ha KaTaMM3aTope MPOHCXOMMT B Oowblllell cTemeHH B 
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epBbIit 4ac efo paOoTbI, YeM B Mocuexyioulue YacbI. B uccueMOBaHHBIX yCOBUAX 
a NepBbiii Yac Ha KaTalM3aTope OOpasoBasiocb 3,9 Bec.% «KOKCa», a 3a TPH 
aca paOoTbl KaTamu3atopa 6e3 pereHepallun OOpasosanocb TombKo 6,3 Bec. %. 
B cayyae Nepvoduyeckou perenepallun aKkTuB- 
OCTb KaTalH3aTopa B TeYeHHe 45 OHOUACOBbIX 
adouHX WHKIOB (550°, oOpemHaa cKopocTb 1,2 
ac') we u3MenseTcA. B 9THX ycOBHAX BBIXO] 
aTaIv3aTa B 4aC paBeH B cpeyHem 90 Bec.% u 
pOulee CoJlep2>KaHue HelpeeIbHBIX B HeM 52 Bec. %; 
BIXO, Ha MpoOMmyHeHHbI M30MeHTaH COCTaBJIAeT 
7—49 Bec. % JIA H30aMHIIeHOB HU OKOUIO 2 Bec. % 
JX M30MpeHa; CeJIeKTHBHOCTb JlerMipupoBaHusa 
M3ONeHTAHa B peaKYHH OOpasoBaHuA H30aMHJICHOB 
cpeqHem paBHa 78.Bec.%. IIpupemqenubie aH- 
bie CBHeTeIbCTBYIOT O XOpoWeH ycToHuMBocTH 


CORN LHLIN 
x 


1p) 


Goixod Hen, 
= 


iKaTaIM3aTopa, TO COracyeTcaA TakxKe C pesy.Ib- ouumianenens 
TaTaMH JeruqpupoBpanua x-OyTana jo OyTumeHoB paboveeo yukna 


Haj, TAKUM %Ke KOHTAKTOM—aKTHBHOCTb eFfo MOUTH 
He H3MeHuacb Nocme 220 ofHoUaCOBbIX pa6ouHx Puc. 4. Bauaune mporom«u- 
(HK JIOB. TeJIBHOCTH pa6oyero WHKJIa Ha 
B mpoliecce peakiuu JleruipupoBaHHA u3orieH- pied Mae el ait a: 
TaHa O6pa3yloTcd ra3000pasuble MPOAYKTHI, CocTaB gq _ ee Karamugatopa, 
KOTOPHIX OlpetesAeTCH TeMiepaTypoH peakKUWMH H 6 —npousBosuTenbHOocTb, ¢ — 
O6beMHOH CKOpocTbIO. PeaKWMOHHbI a3 B OCHOB- CeJI@KTHBHOCT 
HOM COCTOHT 43 Bofopogza (70—90 06.%); cogep- 
*KaHHe MpeebHbIX YyrvleBoROpoMoB u3MeHAeTCA OT 9 Jo 26 06.% pu MoBBI- 
WeHHH TeMMepaTypbl peakuuu oT 500 go 550° u cHwxKeHMH CKOpocTH no,auH 
u3zoneHtaHa oT 1,2 yo 0,5 uac™*. Konuentpallua HempeserbHbIX yrieBosoposoB 
B Ta3e peaKUMH OKa3alacb He3Ha4dH- 


Ta6aunal  TeIbHOM wu cocTaBlAma OKONO 1 06.% Bo 
ee BRCM “HBYUCHHOM UHTEPBayle TeMMepaTyp 
O6vemnaa | Bpema | CetekTuBHocTh KaTamu- yy Q@BbeMHBIX CKOpocTeH. PesyabTaTbl 
ee ly eon Se ropa._ ec ra30BOro aHaJIH3a CBUJeTeIbCTBYIOT, YT 

yac7? cek npw 525°!mpu 550°|npu 575° a y, » 4TO 
Ss HX ,, —§ ___ ea KIMH KPCKHHT a B IPOMeCce WeTHApPU- 
0,45 $1412 je 5G SAE |e poOBaHuA H30MeHTaHa, Kak HM CeqoBa0 
0,64 8 70 008 OXKHMaTb, YCHJIMBaIOTCA C MOBbIILeHHeM 
Rie 5 i 6 te S a TemllepaTypbl lWpollecca UJI YMeHb- 
1” 20 4 78 80 | 74 IeHHeM OOBEMHOM CKOpocTu. 
1,80 3 — 85 72 Jia uccieqoBaHus cocTaBa KaTaJu-. 
2,66 2 — 89 |, 73 3aTOB, MOJIYYeHHbIX MPH Ppa3HbIX OObeM- 
4,17 : oe po A ag HbIX CKOPOCTAX B HHTepBaste 500—550°, 


OHH MpeXBapuTesIbHO OCBOOOKMaNHCb 
oT TasoBolt actu (c T. kun. Jo 20°) wu NpokyKTOB, KUMAUMX Bbile 38°. Bce 
ACCJIEMOBAHHble KaTaIM3aTbl KuMeIH BMpeseiax 20—170°, mpuyem Jo 90 Bec. % 
6UlerO KOMMYeCTBA COCcTaBIAIA (PpakuuA 20—38° u no 9% — ppakuna 38— 
170°. Dpaxuna 20—38° oOpabaTbiBaach MaJICHHOBbIM aHTHApHAOM AA yfase- 
IMA JIMCHOB, CHOBAa MeperoHAMaCh H HCCIeAOBaaCb C MOMOLLbIO CIeKTPOB KOM: 
SHHAUWMOHHOTO paccesHuA CBeTa. B Ta6n. 2 mpuBeyeHb! pesyIbTAaThI ONpeseeHuA 
HeIIpPeeJIbHbIX KOMMOHEHTOB KaTaJIH3aTOB BO (ppakiiMH 20—38° C. 

I]pu nopbilienuu TemMnepaTypbl peakwuu oT 500 no 550° oGulee coxepxKanne 
HeMpeCJIbHLIX B KaTaJIM3aTe BO3PacTaeT MOUTH B 3 pasa, pH 9TOM KOHILeHTpa- 
ius u30NpeHa yBemuunBaetcaA B 10 pa3, 2-MeTuOyTeHa-2 — B 2 pasa, 2-Me- 
ru6yTeHa-| — B 3 pa3a, a coflep2Kanne 3-MeTuOyTeHa-| nouTH He H3MeHAeTCA. 
Tpeo6alarolluMu MpoyKTaMu KaTamMTHYeCcKOrO JernpHpoBaHHA u3O0MeHTaHa 
3 MHTepBasie TemiiepaTyp 500—550° apasaiorca 2-MeTuOyTeH-2 Hu 2-meTu6yTeH-1; 
3-mMeTHIOyTeH-1 H H30MpeH COJepxKaTcA B KaTaH3aTe TOJbKO B HeOOJIbIIOM 
<OJIHYECTBE. 
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._ pupenenupie 8 Ta61. 2 JaHHbIe NOKA3bIBaIOT, UTO MIPHMeHATb CIeKTPbI KOM- 
OHHALMOHHOFO pacceAHUA CBeTAa AVIA aHaIH3a MpOAYKTOB KaTaJIMTHYeCKOU Je-- 
THAporeHH3alluu H30MeHTaHa HeoOxXOAuMo Cc ocTopoxHocTbWO. B cayyae Mpa-- 


Tao6amuma 2 


HenpedeabHble KOMMOHCHTI 
9 
@paxuna 20—38° KaTaMH3aTOB, Bec. % 


mpu 500° =| mnpa 525° | mp 550° 


O6ulaad Henpe- 


Jle.IbHOCTb* 18,6 41,6 | De. 
Vi3zonpeu** 0,4 aa: 4,2 
2-Meru.l6yTeH-2 10 15 20/2545* 
2-Metun6yteH-1 3) 15 | Ho/s0ae 
3-Metun6yTen-1 3 | 3 o/d0t** 


* Onpenejena mo Po3eHmMyHyzy. 
** OnpeeyeH MO MpHBecy MaJIeHHOBOrO aHrvypuza. 
*** Bropaa un@pa nmomyyeHa Mp aHauze HeoOpad6oTan- 
HOM MaJICHHOBbIM aHTHApHAoM dpakunH 20—38°. | 


CYTCTBHA B MpOAyKTax peakiivH H30MpeHa HanOoslee APKHe JIMHHU eFo H 3-Me- 
THn6yTeHa-1, o4eHb OM3KHe MO YacToTe, B3aHMHO HasaratoTcs. IIpu 9Tom sH- 
Hua 1640 cmt n30npeHa B ~12 pa3 uHTeHCHBHee HHHU 1642 cm + 3-meTusOy- 
Tena-l, H MO3TOMy y2Ke Mpu HeOOMbWIOM Cosep%KaHHu M30NMpeHa (4%) HHUA 
1640 cm”? MackupyeT He TombKo sMHHIO 1642 cm? 3-metns6yTeHa- 1, HO H JH- 
Hut0 1651 cm + 2-metun6yTeHa-1, 4TO MpuBOAHT MpH aHaIu3e K Ppe3KO MOBbI- 
IWe€HHbIM pe3yJIbTaTaM [VIA NMOcesHUX. 

CnekTpbl KCMOuHaUMOHHOrO pacceAHHA CBeTa (bpakuHH KaTamM3aTa Jeru- 
JipHpoBaHHA u30MeHTaHa w3y4Yanucb B KomuccuH MoO cnekTpocKonuu 
AHCCCP B. T. Anekcannuom u X. E. CrepHHbim, KOTOpbIM MbI BbIpaxKaeM 
OaroapHOCTb 3a MOMOLb MPH UCCeqOBaHHM KaTaH3aTOB. 


MuctutyT oprannyeckoi xumuv uM. H . J. 3enunckoro Tlocrynuso 
Axkajemun Hayk CCCP ; 22 VII 1957 


UMTHPOBAHHAA JIMTEPATYPA 


1H. UW. Wyakun, T. 1. Lo6puunna, E. A. Tumogeesa, IO. Il. Ero 
pos, Mss. AH CCCP, OXH, 1955, 952;H. H. Wyfikun, T.1l. Dio6puuun a, EAs 
Tumodgeesa, Institut Francais du Pétrole, 9, Ne 11, 1485 (1956). 2? 10. T. Ma mena- 
nuesB, M. A. Lanun, T. H. Mamegos, Tp. Uncr. xuman AH Asep6CCP, 15, 106 
(1956). ® A. B. C. Dague, J; W. Myers, Am. nat. 2500920, 23 III 1950; 
Chem. Abstr., 44, 4668c (1950); F. E. Frey, Am. mar. 2 465 016, 22 III 1949; Chem. Abstr., 
43, 5030 (1949), *5B. A. Kasanckuniat, O. D.Crepaunros,A. I. Beneub- 
kaa, l. A. Kongzpatpesa, II. C. Naspaosa, Mss. AH CCCP, OXH, 1957, 1401. 


Workman y Axkanemun Hayk CCCP 
1957. Tom 117, Ne 4 


XHMHA 


lr. H. MAJIBHOBA, E. Ml. MHXEEB. A. JI. KJIEBAHCKMH, C. A. FOJIYBLLOB 
u H. Tl. @HJIAUMOHOBA 


_KATAJIMNTHYECKOM ®EHWJIMPOBAHHH BOJOPOACOJEP)KAUIUX 
AJIKHJIXJIOPCHJIAHOB BEH30JIOM 


(I]pedcmaeaexo axademuxom B. A. Kasancxum 28 VI 1957) 


PeakllmA KaTasIMTHYeCKOrO B3aHMOJeHCTBUA BOAOpPOMCoMepxKallnX aKMI- 
AOPCHaHOB HW TPHXOpCHiaHa C apOMaTHYeCKHMU yreBOAOpoyamu 


KaT 


 siCls + He 
C.Hs 


_JiuTepaType ocBellleHa HeocTaTouHoO. B uMerOULMXCA KPaTKHX MaTeCHTHbIX Coo6- 
leHHAX YNOMHHACTCH, TlaBHbIM COpa30M, O B3aHMOJeHCTBHM TPUXsJOpCHsaHa 

6eH30JIOM B MpHCyTCTBHN xXOpucToro amiomuHHsA (',*), Tpexdropuctoro 6o- 
a (*,4), Tpexxnopuctoro Gopa (°,*), GopHo KucwoTbI (*) a CoeqMHeHHi, Cosep- 
<aULMX OHOBpeMeHHO Oop u KpemMHHH (?*). 

Menus poBaHhne MeTHIANXsOpcnsaHa OeH30JIOM B mpucyTcTBun 0,1—5%BF, 
au BCl;, umm H;BO3, B cooTBeTcTBHM C JaHHbIMH MaTeuTa (°), peKoMeH- 
YeTCA OCYULECTBIATh B ABTOKJaBe mpH 300° B TeyeHne 16 yac. IIpu stom nony- 
aeTCA MeTHJIMeHHJIJUXOpCHaH C BbIXoJOM 6,2%' oT cTeXHoMeTpHyYecKOroO M0 
[eTHIQUXNOPCHaHy, a Take QeHu/ITpHXJOpcumaH, AMMeTHIAUXOpCHaH 
| TeTpaxvlopquMeTueHueHAUCHIaH. 

E. A. Uepupnues uv A. J. Metpos 8 KpaTKoM coo6ulennu (*) yKa3biBaioT Ha 
O3MOX%KHOCTh OOpPa30BaHHA MeTHJIPeHH/IAUXOpCHaHa B MPHCYTCTBHH HHKeIA 
eHeA C BbIXONOM 17,7% Ha BCTYNHBIUHH B peakUHIO MeTHIIMXMOpCHsaH; 
aM 2Ke oTMeuaeTCA, UTO B MpucyTcTBuH AIC], BbIXoy MeTHIeHHIANXOpCHsaHa 
ocTaBpseT 23%. 

OOpattaeT Ha CeOA BHHMAHHe TOT (pakT, YTO, 3a HCKIIOUeHHeM HuKema Peuen, 
‘aTaIM3aTOpaMH ABJIAIOTCA COeAMHeEHHA QeMeHTOB III rpynnpr nepuoquyeckou 
HCTeMBI. | 

Hamu Obiio ocyllecTBIeHO HCCIeOBaHve peakWHu PeHHJIMpOBaHHA MeTHJI- 
| STHJIUXJIOPCHaHOB OeH30JIOM. 

OKcnepHMeHTasIbHaA MpoBepKka MOKa3ala, YTO XJIOPHOe *KeNe30, XOPHCTHIM 
apHH, Nepekucb OeH30NIa H CB@KeENPHFOTOBJIeHHbIN OopHbI aHTHApHa He 
Ka3bIBaIOT KaTaJIHTHYeCKOrO JeHCTBHA Ha u3y4aemyio peakunio. JlanbHelilee 
iCCeOBaHHe HaMH MpoBeyeHo C OOpHOH KUCAOTOH, ABIAIOWeHCA MOCTAaTOUHO 
IKTHBHbIM H YAOOHbIM KaTasu3aTOpoM. OnbITbI MpOBOAMIHCb B aBTOKJaBaXx 
MKoCcTbIO 100 Ma, KOTOpble 3aNOJIHAHCb Ha MONOBUHY OObeMa CMeECbIO aJIKMJI- 
WXVIOPCHaHa C OeH30JIOM, K KOTOPOH WoOaBsAach OopHasd KuHCIOTa. 

Brio ycTaHoBseHO, YTO B MpucyTcTBuH 1—2% GopHOH KuCMOTbI OT Beca 
MeCH HMe€eT MeCTO OJHOBPeMeHHOe OOpasz0BaHHe PeHHJITpHXNOpCHaHa, OTTe- 
[Tb KOTOPbIH OT MeTHJICeCHHVJI ZH XJOPCHaHa MYTeM peKTHPUuKAaWNH MpakTHYyeCcKH 
[e IIpeNCTaBJIAeTCA BO3MOXKHbIM (pasHHlla B TeMMepaType KHMeHHA OKONO 2°). 
\HMXKeHHEM KONHYeCTBa KaTau3aTopa Wo 0,1% yAaeTCH npakTHYeCKH MOJIHO- 
TbIO YCTPaHHTb OOpa30BaHHe PeHHJITPUXJOpPCHaHa. 
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Poct aBuleHHA B ABTOKJIaBe, MpOUCXOAALEM, raBHbIM OOpasoM, 3a cueT 
BbIJeIeHHA BOJOpOJa B Mpolecce (eHHAMPOBaHHA, B 3aBHCHMOCTH OT TEMIIC- 
paTypbl CHHTesa MpeKpalllaetca mo ucTeyeHuH 1 yaca (npu 290°), — 2 uaca 
Bosmbulad HTebHOCTh HarpeBa, peKOMeHAyemMad B MaTeHTax 
(2-4,8), Hememecoo6pasHa, Tak Kak BJleyeT 3a COCO NafeHve BbIXOAa WeseBoro 
pelllecTBa 3a CUeT ero JaJIbHeMWMxX NpeBpallleHuu. 

OntuManbHaa TemuepaTypa cuHTe3a B mpucytcTBHH 0,1% OopHoOH KHCJIOTHI 
6mu3ka K 240°. Tlpu cuw>Kenuu Temnepatypbl Ha 5—10° peakilMaA pesKo 3ame]- 
yiseTcsa. SHauHTesIbHOe MOBbILeHHe TeMMepaTypbl CHHTe3a MNPHBOAMT K NaeHHlo™ 
BEIXOJa aJIKHJIPeHHIAUXJOpCHaHOB H K OOpasOBaHHIO Tpy HOOT JeJIHMBIX T0- 
6OUHBIX NpOLYKTOB, B OCHOBHOM (peHHJITpHxsopcuaHa. O mocseqHeM JerkO 
CYMHTb NO pOcTy MJOTHOCTH BbIJemAeMOM (ppakWMU MeTHIPeHHIAUxJOpcusana 
(cm. Ta6n. 1, B KOTOPOli IPHBOAHTCA 3ABHCHMOCTh BbIXOfa MeTHMPeHH UX IOp- 
cusiaHa OT TemMepaTypb! cuHTesa). I[poqouKMTeIbHOCTh HarpeBa Np yKa3aH- 
HbIX TemMepatypax 2 vaca; MomapHoe oTHOWeHHe CH,SiHCl, : CgH, cocTaB- 


(npH 250°). 


aaso | 


1,2, KomuuectBo 6opHon KucnoTH 0,1% oT Beca CMeCH. 


Teas OMiavenieaian| 


' Sie = Borixon CH, 

& E Ee gE C,H, > SICls Bosspauye- 20 

= Rod | Ee. no CH,SiHC', ie uy d, 
ey fe =? z| CEE CH, SiHClz, neaeBont 
Eo Srea| oe % oT % OT Ipo- 9% bpakuun 
2: |522 .| 5 8-" | sarpyxen-| pearnpo- : 

es |=fxee| OnR HOrO BaBllero 

240 70 31 16,8 29,6 42,8 | AAS 
250 100 49 13,6 14,8 ses '7 eine 
290 422 49 6,2 6,6 978 1,1846 


CpaBHUTeIbHO HeBbICOKHE BbIXOJbI aJIKWJIPeCHHJIUXIOpCHaHa B OCHOBHOM 
OOYCMOBJIEHbI BbICOKOH PpeaKIMOHHOM CMOCOOHOCTbIO aJIKHJIJMXJOpCHaHOB, KO- 
TOpble B YCJIOBHAX CHHTe3a CIOCOGOHEI He TOJIbKO (PeHHJIMPOBaTbea, HOH mperep- 


UeBaTb pa3JIM4Hble mpeBpaujenua. M3 uncna Takux mpeBpallleHuli 


cmenyer: 


OTMETHTb TepMHYeCKHe MeperpyMMHpoOBKH, KOHeHCalMIO HW peaKIHIO C aJIKHUJ- 
cpeHuiguxsopcuimaHom. Tlostromy ecrecTBeHHbIM ObIIO MpeqlomoxKeHHve O TOM, 
4TO YMeHbIUeHHe JOH aJIKWJIMXJIOpcHiaHa B peaKUHOHHOM CMeCH H yBeJH- 
yeHHe JOM OeH30a NoBeyeT 3a COOOH MOBbILMeHHe BbIXOLa aKNIdeHuIIU- 
xmopcuiaHa. IIpuBoqumble B TaO. 2 pe3ybTaTbI OMbITOB MPH pa3sJUYHbIX 
COOTHOIWMCHHAX MeTHJIJUXIOPCHaHa HW OeH3Osa, B H3BECTHBIX Mpefesax, NOATBEp- 
*KlalOT BbICKa3aHHOe MpemnomoxKenke. OnbiTb MpOBoAMINcb pu 240° u WOOaBKe 
6opHou KucroTH 0,1.%. 

IIpv npoBeyeHHuu CHHTEeSAa B ABTOKJaBe OObUIerO OObeMa BLIXO MeETHIeHH- 
MMXOPCHaHa B ONTHMaIbHBIX YCIOBHAX ROcTuran 40% oT npopearupoBaBuero 


MeTHJI JU XJIOPCHJIaHa. 
Ta6auna 2 
_ | Bpemsa, ne- Buixon CH 
Maxkcumaabu. pera oOxomumMoe CqH, > SiClz 
MoasipHoe qaBaenne napne- aA m0 CH,SiHCl, 
OTHOMWeHHe MpH TeMN. | ye npy|LOCTHKeHHA 
CH,SiHCl, : C,H, cHHTe3a, 20°, nocTOAH- % or % OT 
aTM. ae HOrO 3arpy>«eH- | npopearu- 
aBleHnnr HOrO poBaBulero 
Ne A led, 100 38 1 4. 45m 13,4 UCL 
AS 80 ZO ata 23,4 SO 
AGO 68 2. |3 4. 30m 23,7 — 


B cmecu nocue 3aBeplleHusaA Mpolecca CHHTe3a HapsAy c MeTHItbeHHLUXIOp- 
CHJIaHOM H Help°BpaTHBIIHMHCA METH AUXOpCHaHOM H GeH300M MpHcyTcTBy- 
ioT MOGOUHEIe NPOAYKTbI: AHMeTHAAUXAOPChan MH MeTHJITpUXOpcuMaH (B OTHO- 
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pHuM | : 3 no Becy), ApyrHe MpoAyKTEI ZHCMpOMOpuMOHHpOBaHHA H KOHJeH- 
HM MeTHJUXJOPCHIaHa HM BbICOKOKHMAIMMe BellecTBa, OOpasyloulHeca MmpH 
JIbHeHiwelH peakUMH MHTHIeHHIAUXOpCHaHa C MeTHJIUXOpCHaHOM. 

_ Tasoo6pa3upie mposykTbl peakunu Ha 90—95% cocrosT M3 BOsOpoma u Ha 
10% 3 yruieBozoposos. 

| CHHTesHpoBaHHbI MeTHIIeHHI AUX JOpPCH aH NoABeprasica ABYXKpaTHOHi pek- 
heencatia Ha KOJIOHKe apPeKTHBHOCTHIO 25 T. T., B pesyJIbTaTe Yero ObIIO 


IeIeHO BellecTBO, KHMeBUee pu 203,1°/749 mm c d7°1,1778; np 1,5188; 
Ro wang 49:24; MRD gua 49,24. 


Hatiqeno OF mClarst ata 

BpiuncneHo %: Cl 37,10 
_ BaanmojelicTBve OeH30u1a C STHAQMXNOpCHaHOM B IIpHcyTCTBHH OopHoLi 
ICJIOTbI IPOTeKaeT AHAJOFHYHbIM OOpa3s0M. OnTHMaJIbHad TemMlepaTypa CHH- 
3a TIPHMepHo Ha 20° Bbliue, YeM B CJy¥ae METHIAUXMOpCHana, — OHA 61H3- 
kK 250°. BpifeneHHbIt sTHIPeHHIAUXNOpcHaH T. KUM. 225,2°, 3°) ,1554; 
» 1,5198; MRp_,,, 53,96, MRod gaan 2978! - 


Haiti exo %: Cl 34,60 
BaruncneHo %: Cl 34,57 


Hany 


Tocrynusio 
27 V1 1957 
IMTHPOBAHHAA JIMTEPATYPA 
1 A. Barry, Bpur. mat. 646466; Chem. Abstr., 45, 5184 (1951). 2A. Barry, Bpur. 


it. 646972; Chem. Abstr., 45, 5184 (1951). 3 A.B arry Am. nar. 2611775. Chem. Abstr., 

7, 8092 (1953). 4 A. Barry, Am. nar. 2626266; Chem. Abstr., 48, 7636 (1954). ° I. D. 
rewer, Am. mar. 2600198; Chem. Abstr., 47, 1736 (1953). 6A. Barr y, Bpur. mar. 
16629; Chem. Abstr., 45, 5184(1951). * E. A. Uepupmes, A. J. Iletpos, Vas. 
H CCCP, OXH, 1956, 630. 
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Tloxnanp AKkafweMun Hayk CGGP "| 
1957. Tom 117, Ne 4 { 


Axanemuk A. H. HECMESIHOB u T. fl. TOJICTAS 


COJIM TPHPEHWJICKCOHU A 


Jluasopacnayom OopodropuJoB apwiqvasoHHer B Cpeze OpomOeH30Na HJM 
XJOpOeH3OIa HaM yJaOCcb HeaBHO BMepBbIe NOYYNTS PAL WMapHsOPOMOHMeBbIX 
M [MapHJIxXOpoHHeBbIx comet (*). B Hacrosulel paO6oTe MbI OMHCbIBaeM MpPHJIO- 
*KeHHe STOO Ke MeTOMa JIA NOMYYeHHA PaHee HEH3BECTHbIX TPCTHUHbIX aPpOMa- 
THYCCKHX OKCOHHEBbIX COuleH. | 

B MpoTHBonos02%KHOCTh TpHaJIKMMOKCOHHeBbIM comsmM Meepselina (*) comM 
TpHeHHOKCOHHA TipelcTaBAIOT COOOH UpesBbIyaliHO NMpOuHblIe CoesMHeHUA 
c TemMepaTypamMu pa3oxweHHaA BbIle 150°. Bce onucaHHbie B JaHHOH padoTe 
cou, KpoMe XJIOpHa H OpomMua, TWIOXO pacTBOpHMBI B BOJe. B oTrmuyuHe OT ComeH 
MeeppeliHa, a Tak2Ke OT XJIOPOHHEBHIX H OPOMOHHEBBIX COeH COI TPH*eHHJIOKCO- 
HUA OYeHb BAJO BCTYNAIOT B peakUMIO (eHuUpOBaHHA. Tak, xn0pua, Opomug, 
Hou u G6opodropuy TpudeHHJIOKCOHHA HH B KaKMX HCIIbITaHHbIX YCJOBHAX HE 
(eHWJIMPyIOT MeTaIMYeCKYy!O PTYTb, Oopodropuy He pearMpyeT c MebIO HU 
TajMeM. DeHHJIMpOBaHHe TaKHX aHHOoHOB, Kak NO, u Nj, tpeOyer Muorouaco- 
BOrO KHNAYCHHA BOJHBIX pacTBOpoB. Ero yflaeTcaA OCYUIeCTBHTb BCero Ha 20— 
27%. Jlerue tbeHUIMPYIOTCA COeAMHEHHA, COJeprKalilHe aTOMbI CO CBOOOXHbIMH 
mapaMu 31eKTpoHOB. IlupuyquH, HampuMep, dbeHuMpyerca MO a3soTy c 90%-M 


BBIXOLOM. DeHHIHPOBaHHe JM9THAMHHAa MpOMCXORUT TOMbKO B MpPHCyTCTBHM 
BOJbI H MpoxomquT c BbIxoyom 60%. 


IKcnepuMeHTaabuaagd irc Caleb 


1. Tlonyuenue 6o0podtTropuga TpudenunoKkconuag. K 150 r 
AudenusioKcuyza mpu 80—90° (remnepatypa GaHH) Ip sHeprH4yHOM mepemelH- 
BaHHM MpHvOaBeH B TeyeHHe yaca pacTBop 10,5r Gopodropuyza denusHaz0HHA 
B 300 MJ alleroHa (KoTOpbIli BO BpeMA peakIWWH HeMpepbiBHO OTroHseTca). Jia 
3aBePIICHHA PeaKIMH CMeCb HarpeBavlacb ele 30 MHH., a 0 OxaxKMeHHH OOpa- 
OaTbiBalacb 4 pasa 50%-M BogHBIM alleToHom (m0 10 ma). BogHo-atleroHOBBIe 
BBITHXKKH H3BIeUeHb! SPHpOM, HM M0 OTTOHKe MocreqHero (H alleToHa) B BaKYYyME 
H3 paCTBOpa BbIJeIAeTCH HePaCTBOPUMbIii B BOLE Copodropuy TpucbenusoKcoHHA 
B kouMuectBe 0,38 r (2% oT TeopeTuyecKoro, cuHTad Ha Sopotbropugz dexNu- 
WMa30HHx). CoJib OUMeHa MepeocarxKeHHeM H3 alleToHa apupom. Oro GecuBer- 
HbIe KPHCTaJJIbI C T. pas. 226°, xopowlo pacTBOpHMbIe B alleToHe, “xyoxe £§ 
CMMpTax, HepaCTBOPHMble B XOJOAHOM Boe uU 3adupe. 


Haiiqeno %: C 64,61; 64,46; H 4,56; 4,65 
CygH,s5BF,O. Brruncneno %: C 64,73; lal 4 ayy 


2. Apyruve comn tTpumexunoKkKcounuan—cm. aon. 1), 
Peakuwu (penHJMpoBanua Sopodtopuxom TpucenHsoKconna. 

PeakKNHA C HHUTPHTOM HaATPHA B BOHOL cpewze. Pace: 

TBOp | r Gopodpropuyza TpuenunoKconus u 2,57 NaNO, B 30 Ma Bonb KUNATHACS 


B TeyeHHe 25 yac., Noce yero u3 peakIlMH BbIeneHO 0,51 r HellpopearHpopas: 
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Laon imald 


Anamnus3 
i Bpixon| T. pasa., 
AHHOH cou Tloayuena us: % °C rasoun, Meat 
Cogs Wiel, Of ‘, N, a % 
i [(CoH5)30]JClq u ane- | 63 | 193—19 4/67,68:**15,90 111.60 
TOHA 67,75 |5,90 [11,66 
67,60 {6,00 11,09. 
allel [(CsHs)sO]BF, u NaBr| 72 182— |65,86: |4,78;]24,55; 
182,5 |65,88 14,68: /24,20 
66,09 4,62 124,42 
[(CeHs)30] BF, u NaJ 93 1 177—178 57,91; |4,03; /84, 31; 
PS 7° 157;99 14,03 184,07, 
DT, To wld, 08 100, 02 
gi. [(CeH5)s0] BF, u 92 |156—157 26,15; {4 ,97; 
NaHgJ, 26,27 12,04 
26,09 1,82 
eH5)4B’ [(CsHs)30] BF, 100 ~165 |89,22; |6,17; 
u (CsH;)4BNa 89,33 |6,36 
89,02 6,23 
[(CgH5)s0] BFa 44 |184—185|47,79: 13,17; 24,75; 
u H»PtCl, 47,83 [3,35 24,64 
47,92 13,35 21,63 
NBO ((GsH\.O1 u K,CnOnl— 22 ~180 61,66; |4,40; 14,78: 
(TemMHeeT) 61,56 4,44 14,6 
60,84 4,25 14,63 
%eHa(NO2)30’ | [(CeHs)30]BFs 93 | 155—157 |60,44; |3,63; 9,47: 
u CoH (NO»);0H 60,36 [3.65 9,19 
60,63 |3,60 8,84. 
GA [(CgHs) s0]J u Cle 94 /167—171 |41,95 2,90 |54,32 
: 41,99 |2,91 151,64 
41,91 |2,93 155,06 


* Kpuctamnu3yetca c 2 MovieKy/iamMu BOJIbl. 
** Flan ueprouw — HalifeHo, nos yepToH — BbIuHCJIeHO. rs 
*** Kpuctaiu3syetca c 1,5 Momekynamu Bogbl. IIpupeyxen ananu3 SesBoqHou coun. 


lero Oopodropuya TpupenusOKcOHHA. OOpasoBaBuInicA B pesybTaTe peakUHH 
MTPOOEH3OI He BbIJeIAICA, 4 BOCCTAHABIHBAJICA OObIUHbIM O6pa30M (elicTBHeM 
Tr MeTaJIJIHYeCKOFO O10Ba B 3 MJ KOHL. COJISHOH KHCJOTHI) JO aHuHHa. Tlocneg- 
MH WeHTHPUUMPOBAaH B Bue OeH301a30-8-HadpTola, BbIXOX KOTOpOoroO cocTaB- 
aet 0,09 r (25% or TeopeTHyecKOrO, CUHTaA Ha BOWWEAWNI B PeakuHIO GOoporo- 
MA TpHceHumoKcouHa), T. MI. 128—129° (128,5—129,5° (3)). 

PeakWuaA c AaSHROM HATPHA B BOMHOK cpee. Pacrsop 
,o © 6opodropugza TpudeHnsoKconua u 2 r NaNs B 30 Ma BOsbl KHMATMICA 
TeyeHne 14,5 yac. O6pa30BaBlHlicA IPH 3TOM (eHHIAa3H BOCCTAHOBJeH HaTpu- 
u (0,5 r) Bcmupre (8 ma) Wo annauHa. Tlocmequuh Wuas0THpoBaJica HU CoyeTasICA 
8-Hadpronom. Baixo G6exH30a30-B-Hadroma 0,1 r (27% or TeopeTuyeckoro, 
IWTad Ha Oopodropug tTpudexusoKcouua), T. Ma. 128,5—129,5° 

PeaktHACAHSTHAAMHHOM BBORHOH cpere. Cmecb0,25r 
»podropuza TpudenusoKcouHa, 15 Ma JMaTHIAaMHHAa H 6 MJ BOAbI KHMATHIACb 
TeyeHve 8,5 yvac. OOpasopaBUIHlicA THOTHIAHWJIMH COyeTaICA C N-HUTpOdeHHI- 
1a30HHem. Bpixoy, 4-nurpo-4’-quaTHamuHoas06eH30Na 0,13 r (59% or Teope- 
(yecKOrO, CYHTad Ha Oopodropuy TpudenusoKconua), T. mI. 149 — 150°. 
BiG) 

Peakuusa c nupuAuHOM. Pactsop 0,2 r 6opodropuyza rpudenua- 
‘COHHA B 2 Mil NMpuyMna KuMATHICH B TeyeHHe 4 uac. Ilo oxaxeHHH On pas- 
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GaBleH a6c. stbupom. Bpixog BbiIqemuBLUIerocaA pH sTOM Oopodropuaa N-dbenus 
nmupuqunnsa coctapset 0,13 r (89% or Teopernyeckoro). T. na. 177,5—178,5 


F5000 40000 45000 cm 


Puce. 1. Cnextpbl norjoujeHHa cosmeH TpHpeHusoKconua *. 1/-—4 — conmu 

rpudennsoKconua: J — xnopuyz, 2 — Opomugz, 3 — Honznz, 4— 6opodro- 

pugz, 5 — Homucteli HaTpHuH; Cy= 1-10-38; d = 0,5 cM; pacrBoputetb — 
9TAaHOJ 


* CnekTpbl CHATLI B ONTHYeCKOH Ma6opaTopuu MHcTHTyTa 2neMeHTOOpraHHyecKHXx 
coequHeHH Ha cneKkTpodotometpe PI-1 Kkoncrpykxuny B. MW. Tuanopa-Kaoxosa. 


nocme MepeKpHCcTau3sayMH u3 cmupta) (178—179° (°)). Quabrpat of 
[CsHsN*CeHs|B Fy mpompir neckombKo pa3 5%-i comaHOit KucnOTO! u BBICYIICH 
Hag CaCle. Ilo ucnapenuu supa ocraocp 0,05 r yudexunozoro aupa. 


MockoBcKHH rocyapCTBeHHblii YHHBepcuTerT Tloerynuno 
_ um. M. B. Jlomonocosa 16 VII 1957 


UWMTHPOBAHHAA JIMTEPATYPA 


LA.H. Hecmeanos, T.1. Tonevas, J. ¢, HMcaesa, JAH, 104, 872 (1955). 
A. H. Heemeanos, T. To Toweras, JIAH, 105, 95 (1955); A.-H. Hecmea- 
HoB, H..B. Kpyravope Po Bo Matepy koma Toln Toactasa, )Kypme 
o6m. xuM., 26, 2211 (1956). 27H. Meerwein, G. Hinz et al., J. Prakt. Chem., 147, 
257 (1937); H. Meerwein, E. Battenberg etal., J. Prakt. Chem., 154, 83 (1939). 
* Roo hula gk Sitiroinbiae te Ber., 33, 805, 806 (1900). 4 E. Bamberger, 
Ber., 28, 843 (1895). 5A. H. Hecmeanuos, J. TP. Makaposa, Usp. AH CCCP, 
OXH, 1945, 617. 


628 


Jloknagn Akanqemun Hayk CCCP 
1957. Tom 117, Ne 4 


XHMHA 


Axayemuk A. B. TOMUMEB, H. A. HEYMTAMJIO, JI. M. POSEHBEPT, 
wu E. M. TEPEHTbEBA 


MCCJIEQOBAHHE CHCTEM HOPMAJIbHbIX MAPA®HHOBbIX 
YIIEBOMOPOOB Cz, — Cyq W Cg — Coo 


Hamu (') yxKe oTMeyaocb HayyHoe H MpakTMyeckoe 3HaAYeHHe HCCeLOBaHHA 
arpaMM COCTOAHUA CHCTeM BbICOKOMOJICKYJAPHBIX A-MapaPHHOBLIX yTJeBOLO- 
OJOB, a TakKe NPHBOAMINCh PesyJIbTaTbl MSyYeHHA JBYX OWHAPHbIX CHCTeM: 

KO3aHa — TpHakOHTaHa (Cy9H 4.— CgyHyg) H TpHaKOHTaHa — JOTPpHaKouTaHa 
C39 H¢2 — CgaH76). OHKO3aH HM TpHaKOHTaH OOpa3y10T CHCTeMy SBTeKTHYeCKOrO 
uma, B TO BpeMs| KaK TpHaKOHTaH — JOTPHaKOHTAaH B3aHMOJeHCTBYIOT Cc O06pa3o- 
3AHHCM HEIPePbIBHbIX TBePAbIX PaCTBOPOB. 

B HacTosileH CTaTbe IPHBOATCA MaHHble, MOyYeHHbIe MpH atbHeluwem 
(3yYeHHH CHCTeM A-NapadpunoB WMddepeHiMalbHO-TepMHyYeCKUM HM MUKNO- 
‘TPYKTYPHbIM MeTOJaMH. 

J{mMarpaMMbl COcTOAHHA OMHApHbIX CHCTeM H-NMapaPuHOB: TpHakOHTaHa — 
rerpaTpHakoutaHa (C3oH¢, — Cz,H,)) W TpHakOHTaHa — reKcaTpHakouTaHa 
C3)H 2 — CscH4) B uTepaType He ONHCaHB. 

TpuakoHTaH HM TeTpaTpHaKOHTaH MOMyUaIHCb BeKTpOCHHTe30m m0 Koub6e 
23), rekCaTpHakOHTaH CHHTe3HpoBasica mo Bropny. Mcxogupie uw KOHeUHBIe 
IPOLYKTbI MHOFOKPaTHO MepeKPHCTAaJVJIM3OBbIBaAIHCb W3 pxAa pacTBopuTesel, 
IPH4¥eM OKOHYATeIbHAA MePeKPHCTAIIN3aHA MpPOM3BOMIacb U3 3THOBOrFO 
MM pTa. 

CrenmeHb UHCTOTHI MOJIYYeHHBIX YrIeBOROPONOB ONMpesetAach Ha MpellH3u- 
DHHOM Tepmorpaduueckoli ycTaHoBke. Ona cocTaBiaia WIA TPWakKOHTaHa 
98,88 mon.% WM Wa TerpaTpHakoHTaHa 98,87 mon.%. 

Uucrota rekcaTpHakOHTaHa Mpellu3HOHHbIM MeTOJOM He ompesemsacb, Tak 
<aK B HallleM PaCNOpAxXeHHH HAaXOMMIOCb OUCHb HEOObUIOe KOMMYECTBO aH- 
4oro yrueBolzopona. 

Kak H3BeCTHO, BCe H-Mapa*HHbl C JVIMHHOM Wenmbio UMelOT OOpaTHMbIe Nosu- 
MopHble mpesppamjenua (+). Temnepatypbl MmomHMOpdHbIxX IpeBpallleHu 
reMulepaTypbl MWIaBsJIeHHA [Id CHHTe3HPOBaHHbIX penapaTOB OMpeyesAHCh M0 
KPHBbIM HarpeBaHHs: 


Yraesonopon T. nmoaumopcxHoro 1. Tt.) -G : 
mpesBpaujeHua, °C 
Tpuakoutan 59,0 66,2 
TerpatTpHakouTaH 68,9 Tan) 
TexcaTpvakouTaH 73,0 74,0 


IIpupeyeHuble JaHHble BeCbMa OJIM3KH K JIMTepaTypHbIM. 

Sanucbh TepMorpaMM TIpoH3BOdMacb Ha (oTOperHcTpupyiouleM MHpoMeTpe 
KypHakopa. Hapecka pu 3anucu coctapaana 0,05 r. Tounocth orcuera Temie- 
paryp Obia oKo0 0,2". [Ipupeyenupie B Ta6n. 1 uM 2 TaHHble ABMAIOTCA CpeqHH- 
MH M@2Ky HECKOJIBKHMH MapaJJIeIbHBIMH OMpeeJIeCHHAMH JIA KaxKOH cCmecu. 
ey ee oe TeMMlepaTy PHEIX 3HaYeHHH B MapaJJIeMbHbIX ONbITAX KOMeOaOCb 

0,2 no -40,5°. Cxopoctb HarpeBaHHuA (HH OXJaK]eHHA COCTaBJIANA 
‘i ieee i 7 rpat/mun. Kpnppie HarpeBaHHA  cMeceli W3y4eHHBIX CHCTeM Obi 
SOBEPICHHO HeHTHYHbI UX KPHBbIM OXaKTedhA Kak TO yncAy PUKCHPOBaH- 
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HEIX (a3OBLIX NpeBpalleHH, TaK H M0 TeMMepaTyPHBIM SHaNcCHHAM, B BUY 
yerO IIPHBeJeHbI TOKO JaHHble, MOMYYeHHbIe MpH KpHCTaMsalNy cmecelt. 


Ta6auna 1 Taoauna 2 


Pe3ybTaTbl TePpMHYeECKOLO aHaJIH3a CHCTEMBI Pes3y 1bTaTbl TePMHYECKOLO AaHaJIH3a CHCTeCMbI 


C39Hea—CaaH79 Cs9Ho2—CaeH 74 ; 
2c8 | T. xpucrasausa- We eB ene & Ee Se eS fT; mpenpa ea 
hes baarl 5s UHH. ° a—>B, ° = nan, © a— 6, ° 
Zz 49 =! ones z se 
2 On Haqalo KOHEeIL Haualo KOHeL re cas Se ; 
| 3 5 + S Hayao KOHeL, Haqalo KOHeLL 
4 \OS Ol 720) |e ead ene oces sae le a 
DAOS: 4 T2eD. Oe we eee ne Oor oe Ce ea ae 34 
; : + 41 ’ / ? 71,9 “On” 6 ’ 
2900 Tee | eee | eee | ee basa) tha | fat | ao | gee 
5 /70,0 74,1 | 67,8 | 65,6 | 60,0 3) 88,8 71 tel tee. 4 | ee Cea 
6 165.00 70.2) 4160.2 mee eness.o 4 (80,0) 70,6 | 67.4) i 66.0 
7150/0, 69,5 | 65.0 | 62,0 | 57,6 5 | 1050) 100 | OC ee ae 
3 |40,0| 68,8 | 63,6 | 59,7 | 55,5 6 | 60,2} 69,4 | 66,2>) 62,49) 952 ae 
9 | 29/2] 67,8-| 63,1 | 59,3 | 55,7 7 ey ee ae a ae. 
40, | 220 ae OLDEN OD, Due DOSo. moO, 0 8 38 Ol 67-6 ; 98, a | 
Af 112.6 66.6 | 62.0 | SiS alan _ 9 | 28,0} 67,0 | 63,0 | “59,2 | 52.00 
, , , , , 49 | 20,0} 65,5 | 62,6 5726 54,1 
(2°) 5.0!" 66,4" 1 63,4 1 58,0405, 1 ; Hoe a 
13 | 2,0, 66,3 | 64,7 | 58,8 | 56,8 11 | 9,6) 65,8 | 63,5 | 57,7 | 544mm 
) ’ ’ ’ | ’ 42 ZA0 66,4 64,8 aya 56,3 
PesyibTaTbl TepMH4eCKOrO aHasIH3a OMHAPHOH CHCTeMbl TPHaKOHTaH — TeT-) 


paTpHaKOHTaH NpHBeseHbl B Tad. 1, H Ha pc. | Wana ee MarpamMa COCTOAHHA, 


co 
60 
is} 
QQ S 70 
3 S 
S S 
> S604 7depa pasré 
~ Ss 
SS SN 
G @ 
R ws 0 
40 - 40 
0 Zo 640 & 80 = 100 Get. % 20 40 60 50 = 100 be0.% 
H-C H A-Ca, Hy 4-C H 9 H-C H, 
80° 62 H-Cay Hop : 30°'62 H-CggHy, . Bay ane 
Puc. 1. uarpamma cocrosuHua CHCTeMbI Puc. 2. JluarpammMa cocTOaHHA CHCTeMBI 
H-C39 Heo-— A-CsaH 70 H-Cgq He2— A-Cag He 


TpuakOHTaH MH TeTpaTpHaKOHTaH OOpa3syloT CHCTeMYy C HelpepbIBHbIMU TBep- 
JbIMA pacTBopamu (cm. puc. 1). Tlomumopdubie MogMduKkaunn A-napacvHos, 
BbIAeCIAOUMeCA H3 paciiaBa pH KpHcTaIN3saluu uM OOO3HayaeMble OObIYHO 
OYKBOH &%, OOPa3yIOT HelpepbIBHbIH TBepAbIM pacTBOp, Take COOTBETCTBeEHHO 
oOo3HayaeMbIH Kak &-TBepAbI pacTBop. I]pu HeKOTOPOM MOHHKeHHH Temme- 
paTypbl &-TBePAbIH PacTBOP NepeXOAHT B HENPePbIBHbIi TBeEPALIN pacTBop, OOpa- 
30BaHHbIM B-mMoqupuKaWHAMH, YCTOMYMBLIMH MpH Gomee HU3SKHX TeMMepaTypax 
BIWIOTb JO KOMHATHOH. IIpn abHeieM NOHHXKeHHH TemMepatTypbl f-TBeprbI 
pacTBop He lperepneBaer HHKAaKHX H3MeHeHHH. 

JIMHMA JIMKBUAyca WWarpamMMbl cocTosHua B cucTeme C,,H62 — C3,H70 mpez- 
cTaBAeT COOOH NOUTH MpAMYIO JIMHHIO. STO OGCTOATEILCTBO OTMeYAaOCh elle 
B uccmeqoBaHuax Tlainepa WA HeEKOTOPbIX APyruxX CHCTeM A-Napa*uHoB Cc HH- 
HbIMH Wenaimu (8). 

_ DUpsamomunelivocth MH JIHKBUAyCa CBUeTeIbCTBYeT O TOM, YTO IpHOaBse- 
HH€ BTOPpOro KOMMOHeHTa K Oolee BLICOKOMIABKOMY YIJIeBOJOPONy, BbI3bIBaeT 
OUCHb MaJlOe NOHH2KeHHe TOUKH WiaBleHuaA. Tak, mpHOaBseHHve K TeTpaTpHakOH- 
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Hy 10% TpHakonTaHa BbIsbIBaeT MOHMKeHHe TeMIepaTypbl Hayaa Kpucras- 
3a JIMilb Ha 1,0°. Bomee 3aMerHo NOHMxKaeTCA TemMepaTypa KOHILa KpH- 
aliusaiun. Mureppal TemnepaTyp M@K-y HayasiOoM saTBepseBaHuaA aHHow 
€CH H KOHIIOM 3aTBepJleBaHHA COCTaBJIAeT, pH JaHHOW CKOpocTH oxsaxKie- 
ee Ons 3 

OTO OOCTOATELCTBO MOKAaSbIBaeT, UTO BECbMa TPYHO CYAMTb O CTeMeHH 4H- 
OTbI NpemapaToB A-MapaHHOB M0 OMpeseICHHAM TOUKH MWaBJICHHA WIM 3aTBep- 
*BaHHA, IpOBeeHHbIM KaMHJJIAPHbIM MeTOJOM C MOMOIIbIO TePMOMeTpa, Tak 
K B 3TOM C/ly¥ae NOYTH HEBOSMOXKHO ONPeMeMUTh UH HayaO HW KOHEL, KpucTas- 
3a, a NOYYeHHaA CpeHAA TeMNepaTypa OyeT BeCbMa MaJIO OTMMUATbCA 
jt TEMNepaTypbl NWwaBseHHA YAMCTOrO yrvieBowqopoma, HecmOoTp# Ha 3HayHTedb- 
joe coqepxKaHve B HEM BTOPOrO KOMMOHEHTA. 

Touka tomuMopHoro MpeBpallleHuA. MCMbITHIBAeT 3HAYHTeEbHO GOovbIee M0- 
\WKeHHe TeMMepaTypPbL KPUCTaIMH3alHM MpH AOOaBJeHHM BTOPOrO KOMMOHEHTA. 
B paccmaTpuBaemoli Bpiue cmecH (10% CsoH6, 490% C,H.) oho cocTaBasaer 2,1° 
(0 OTHOWeHHIO K. yMcTOMy C,,H,,. UnrepBan TemmepaTyp, B KOTOPOM HpoHucxo- 
MT B JAHHOM CMeCcH Nepexoy «-TBepforo pacTBopa B B-TBePAbIii pacTBop, paBeH 
6°, UTO TakiKe NOKa3bIBaeT OOMINYIO YYBCTBHTeIbHOCTh K MpHMecH TeMMepa- 
ypbl mepexoya. ueM TeMMepaTypbl KDPHcTaIN3auHuN. 

 Bra6a. 2 npHBo_ATcs pesysbTaTbl TepMMYeCKOrO aHasIH3a CHCTEMbI TPHaKOH- 
‘aH — rekcaTpHakoutTaH. JIMarpaMMa cocTrosHua ee mpeycraBjena Ha puc. 2. 
Ora cucrema aHasoruyuna mpenbiqymet. Bo Bcem uHTepBawie KOHWeHTpaluli 
SOMIOHEHTHI OOPa3yIOT CePpHiO HEMPepPbIBHBIX TBEPAbIX pacTBopos. I]pu Temmepa- 
-ypax Ooulee BbICOKHX YCTOHUMB TBePIbI pacTBOP, OOPa3s0BaHHbIH a-MOMQU- 
<aluAMH yruiepoxopoxos. IlpH nonwxKeHHu TeMMepaTypbl, B JOBOJIbHO WIMPOKOM 
{HTePBae MPOMCXOQMT NMepexox a-TBepforo pacTBopa B B-TBepsbIM pacTBOp, 
<OTOPLIH MPH MasibHeHWIeM OXIaKeHHH BCeX CMeceH CHCTeMbI He Mperepme- 
3acCT W3MeCHeEHHH. 

Jinnua muKBUyca Ha [MarpaMMe COCTOAHMA STOW CHCTeMbI TaK?Ke BeCbMa 
MalIO OTIMYaeTcH OT MmpAmMoH. Temneparypa MpeBpalleHHA 3HAaYHTeIbHO 
IOHH2KAeCTCA MO Mepe YBEIMYCHHA B CMCCAX MPOWeHTHOLO COAepxKaHuA TPHaKOH- 
raHa. IIpu mqo6apnenuu K C,,H,, TpHakOHTaHa JIMHHA Havala MpeBpallleHun 
Ne3KO Majlaer BHH3, HeCKOJIbKO BbIPABHHBaACb BJeBOH YacTH JMarpaMMbl. 

Han6ombuml TemmepaTypHbl MHTepBas TpeBpallleHua COOTBeTCTByeT CMe- 
CAM, comepxamum oT 60 mo 80% C,H,,4. Tak, Jia cmecu, cogepxanel 70% 
reKCaTpHakouTaHa u 10% TpHakoHTaHa, OH paBeH 8,2°. 

Takum o6pas3om, A-napadunpt C3062 — C3,H) HW C3gHgg — Cael 7, 0Opasyror 
CHCTeMbI C HeMPePbIBHbIMH TBePAbIMH pacTBOpaMH, KOTOPbIe mpeTepmeBarorT 
B TBepOM cocTosHHu J TUM NpeBpalleHul mo Posebomy. 


Muctrutyt nedru Tocrynuso 
Akayemun Hayk CCCP 11 IV 1957 


WMTHPOBAHHAA JIMTEPATYPA 


“isis Jo ISL G eepeielimete@, dlls IN PO euGueGreuoiig Mee | i ben Css C8 Zl 
A. B. Tonunes, JAH, 116(1957). 2 J. Petersen, Zs. Phys.Chem., 38, 99 (1900). 
> J: Petersen, Zs. Elektrochem., 12, 9, 141 (1906). * A. Miller, Proc. Roy. Soc., 
A. 138, 514 (1932). © A.Miiller, Proc. Roy. Soc., A. 127, 805 (1930). ®J. D. Hoff- 
maw BB. &. Decker, J. Phys. Chem., 57, 520) (1953). VON AsO. Collaresiaeuts 
Seo oussok & Smith, Z. BOS'kinner, J. Am. Chem. Soc., 77, 2017 (1955). 
ow Wiper tA e. Cha b mallletial.; Biochem. J.,, 25,)2072°(1931). 
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Jloxnayn AkafleMun Hayk cccP 
1957. Tom 117, Ne 4 


E. 3. BAHTAHKHH 


‘ONPEJEJIEHHE YMIPYFOCTK MAPA YWKEJIESA HAJ| AYCTEHHTOM 
(IIpedcmaeaeno akademuxom I’. B. Kypdtwmosem 22 V 1956) 


CucTema Kele30 — yruepod, 


Mf / 


Puce. 1. CxemaTuyeckHH yepTex mpH6opa: 
1 — KHYMCeHOBCKHH cocy (CReaHHbil 13 
TauTasa); 2 HHWKHHU WU; 3 — Puanel 
OTKauHBaloielH CcHcTeMbl; 4 — wand KOH- 
J@HCalMOHHOTO ycTpolicTBa; 6 — xovloquab- 
HHK; 6 — [lep2xKaTesb KHYJICCHOBCKOrO cocy- 
fla; 7 — perynupyrouad TepMonapa; & — us- 
MepHTesbHaA TepMonapa; 9 — muleHH; 
10 — 3acnonKa; 11] — npwemMHUK SKCHOHH- 
pOBaHHbIX MHMeneH; 12 — KosmmMMaTOp 


uMelouland OOmbWIoe MpakTHyYecKoOe 3HayeHHe, 


HeOJHOKpaTHO MOfpepralach TePMOAMHAMMYCCKHM HCCeqOBaHHAM. B psye pa- 
6or, KOTOpbie 3aBepulaiorca padoToH Cmura(*), BbIMOJHeHHOH Ha BbICOKOM SKCIIC- 


ee ee ee 


i 
PU3HYECKAA XHMHA 
5 


PHMeHTaIbHOM YPOBHE, UCCENOBAJIOC | 
paBHOBecHe pacTBOPeHHOrO B MeTaJJIe 
yraepojla ¢ ra30BbIMu cmecamu CO—COz 
u CH, — He. B stax pa6orax ObiI0 
yCTaHOBJIeHO, UTO TeMIOTA pacTBopeHHA 
yriepowa B y-2%xKelese He 3aBHCHT OT 
KOHIeHTpalluH yruepoya HW paBHa TIpH- 
61M3HTebHO 10 Kkas/r-aT. Bpwio TakxKe 
yCTaHOBJIeHO, 4YTO B pacTBOpax yrue- 
pola B y-2Kelese NPOABJIAeTCH 3aMeTHOE 
OTKJIOH€HHe OT 3aKOHOB HeaJibHbIx 
pagOaBJICHHbIX TBEPbIX PACTBOPOB: aK- 
THBHOCTb yruiepoqa NpH yBelwyeHHu 
erO KOHIeHTpalluH BO3pactaerT ObicTpee, 
yeM JIMHeHHad yHKUAA. 

B pa6ote (*) o6cyxkaloTca MpHyH- 
Hbl HeljleaJIbHOCTH pacTBOpa yrvieposa 
B y-»Kere3e. ABTOPbI, HCXOAA H3 Mmpey- 
MOJOKeHHA, UTO NaPUHaJIbHble TelMJIOCO- 
Jlep2KaHHA KOMNOHEHTOB He 3aBHCAT OT 
KOHILCHTpallHH, a Tak2Ke MPHHHMaA BO 
BHHMaHHe cneluuduKy TBeporo pac- 
TBOPa BHe@PeHHA, BLIBOLAT yYpaBHeHHe 
WIA KospPuUWeHTAa AKTHBHOCTH yrvile- 
pola B aycTreHHTe, KOTOpoe corsacyerT- 
CH C 9SKCICPHMCHTAJIbHbIMH JlaHHbIMH 
Cmuta (+). 

Uccneqopanuio TepMowMHaMMyecKUX 
CBOHCTB ayCTeHHTa NocBAleHa pabora (3), 
KOTOpad OblIa BbINOJIHeHa C MOMOLLbIO 
H3MepeHHA yupyrocTuH Mapa KHYCeHOB- 
CKHM MeTOJIOM. B sto pa6ore 43 aHHbIx 
TeMlepaTypHOH 3aBHCHMOCTH ylpyro- 
CTH Mapa »*Kele3a ObWIH OlnpeleueHbl 
TeEMIOTHI CYOJHMalHH JIA YMCTOrO Ke- 


fe3a, a TakxKe JIA CMIaBOB C yruepofom. TenoTra cy6muMalluM Jia uucTore 
(-Keulesa cocraBuia BemuuMHy 103,5 Kkavt/r-aT, a Qua aycrenuta c 4,5n 5,8 ar. %C 
CoOTBeTCTBeHHO 54,6 Hu 43,5 KKan/r-ar. Takum O6pa30M, U3 pe3yuIbTaTOB 3TOF 


padorbl BbITeKaeT, 4YTO TelWIOTa pas6aBeHuA xKenesa AHp. OueHb CHIbHO 3aBH- 
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CHT OT KOHWeHTpalun yruiepofa: pH coyepxKaHun yrnepoga 4,5 ar.%. 


OHe 


aBHa + 48,9 Kkau/r-at, a mpu 5,8 ar.% C AH. = + 60 KKan/r-ar. Mexyay 
€M B paOore Cmurta (1) yTBepxaeTca, 4TO TeMIoTa pacTBopeHusA yruepoya 
aycTeHHTe He 3aBHCHT OT KOHMeHTpallun. 


_ Takum o6pasom, jaHHble pa6otst Cmuta (1) u Kopnesa (?) mpoTuBopeyat 
\Pyr Apyry, He yoBleTBOpAA ypaBHeHu1o TH66ca — JItorema. 

| AH, dAH 

“re Gap, %C Bie” a 


Heo6xouMo OTMeTHTb, TO AaHHble Cmuta ObuIM uacTH4YHO MOsTBepxKeHbI 
padoron (*), B KOTOPOH aBTOpbI U3y4aH PaBHOBecHe yruepoa, PacTBOPeHHOrO 
ayCTeHMTe, C Tra30BOH cmecbko CO—COd. 

Hactosmaa padora nmocsalleHa ompeyenennio TepMOJMHaMHYeCKUX Xapak- 
€PUCTHK ayCTeHHTAa C lebIO MpOBepKH H yTOUHeHNA pesymbTaToB Kopuesa (°). 

B pa6ore onpeyemtsa¢b yupyrocTh na- 
a Ke1e3a Hal AYCTCHHTOM KHYJICeHOBCKUM 
eTOJOM C MOMOMbIO palnoakTHBHOrO 
soTona Fe®®. Cxema npu6opa mpupeyena 
Bepuc. 1*. 

MccneqoBaioch YHCTOe 2KewesO H CIva- 
Bc «2,7 w 4,3 atT.%C B UHTepBaae 
remuepatyp 1150—1350°. Jaa upuroros- 
N€HHA OCpasllOB HCHOMb3OBaJIOCb 3uIeKTPO- 
MMTHYECKOE KeMe30, KOTOPOe AKTHBUPOBA- 
OCb B (PHSHYeECKOM peak Tope. CraBbl C yr- 
J€PpOAOM MpPHrOTaBJMBaJINCh IyTeM ciwaB- 
@HUA YMCTOrO *Keslesa Cc CHHTeETHYeCKHM 
JYTYHOM B aTMOcdepe remua. B cBaA3H Cc i062 6. 068 10 72 
reM, UTO BLITOPaHHA yruepojla He Mpoucxo- iy 
WMIO, COCTaB CIWaBOB ompeleiamcA 3 rT 
NMaHHbIX UWAMXTOBKH. Puc. 2. Temnepatypyaa 3aBHCHMOCTb 

PesybTaTbl OMNbITOB MpewCTaByieHbl Ha EE RS ee Se 
puc. 2 wu 3, Ha KOTOPHIX kKaxKyaA 2 
SKCMePUMCHTaIbHad TOUKA CooTBeTCTByeT CpewHemy u3 2 HIM 3 H3MepeHHH. 
CHeLYeT,OTMETHTb, UTO BCE OMbITbI MPOBOAMIHCb TAKUM OOpa3soM, YTO HH3KOTEM- 
HepaTYPHble TOUKM COOTBETCTBOBaIH MepBbIM H3MepeHuaM. V3 pune. 3 BUAHO, 
ITO IIPH HH3KOH TeMMepaType TOUKH JOXRKATCA He Ha MpsMYI0, a HECKOJIbKO BBIILIe. 
Kpome Toro, 3HayeHHaA ympyrocTu Hapa MpH HH3KHX TéMMepaTypax He BOCIIpO- 
U3BOMATCA, TAK KaK H3MePAeMbIe BEMUMHbI UMeIOT TEHJCHUMIO K YMECHbIICHHIO. 
Ha puc. 3A nusKoremmepaTypHble TOUK MpescTaBsAIOT cpetHee U3 3 HSMepeHHH 
(KaxK oe H3MepeHHe AusOcb | uac), KOTOPHIe MOrYT pa3sIMYAaTbCA MexKLy COOH 
Ha 80%. YuuTbipad BCe 3TH OOCTOATEJILCTBA, ECTECTBEHHO MpeAMONOXKUTL, YTO 
Mp HH3KUX TeMMepaTypax OOpa3sell HAXOJMWJICA B HepaBHOBeCHOM COCTOAHHH. 

Vi3pecTHO, 4¥TO B 2Keese HW B ero ClwaBax BCIeACTBHe % — y-lpeBpalleHHA 
MpOHCXOJUT NepeKpHCTaNMH3aluA, B pesyIbTaTe vero 3epHa MeTaJ Ja HCIIbITHI- 
BaloT (pasOBbIH Haken. Y TaKUX 3epeH CBOOOAHAA SHEPIuA HECKOJIbKO IOBBIINe- 
Ha. CBHJeCTeIbCTBOM STOTO ABJISETCA PCKPHCTAIMZaUNA ayCTeHHTa pH MOBBI- 
WIeHHH TeMMepaTypbl, MPH KOTOPOl 3epHa C MCKayKeHHOH KPHCTAJVJINYeCKOH 
pelleTKOH 3aMCHAIOTCA BeCbMa M@IKHUMH 3ePHaMH C IIpaBHJIbHOH PpeilleTKOH. 
Bce 970 0J12KHO MpHBecTH K HEKOTOPOMY NOBbIMeHHIO yYMpyrocTH Mapa Np TeM- 
NepaTypaxX HeMHOro BBIIUe TeMMepaTypbl MepeKpHCTaJIH3alnN. : 

Jia mpoBepku STOrO MpesNoTO*KeHHA Obl MmpofewaH CMeLYIOWMH OMIT. 
Tocue u3mepenuli mpu Hu3KHX TemMMepatTypax (puc. 3A, TouKa /) OOpaszell Obl 
BbiqepxkaH mpu 1300°(rouka 2), 3aTeM BHOBb ObIIH MpOWSBeeHbl U3MepeHHs 
MPH HU3KUX TeMMepaTypax (TOUKa 3); MOcMeAHAA TOUKA Mera Ha NpAMYtO. Tlocae 
aTOrO, He Hapylllan BakyyMa, OOpa3ell OXaKLaJicA WO KOMHATHOH TeMMepaTyPpel, 


* Bosee nofpo6uoe onucanve HCMO/Ib30BaHHOrO B JaHHOH paOoTe MeTOa MOXHO HaHTH B Pa- 
Sote (). 


a 


a NOTOM ObIIH BHOBb MpoBeeHb! H8MepeHus (TONKA 4); us puc. 3A BUAHO, YTO- 
TouKa 4 Bbillayaer U3 IpAMOJMHeliHOl 3aBHcHMOcTH. Takum 06pa30M, Te HU3KO~ 
TeMiepaTypHble TOUKH Ha rpaduKaX, KOTOPble Jeri BbILe NPAMOM, COOTBET— 
CTBYIOT TEPMOJAMHAMMYeCKH HepaBHOBeECHOMY COCTOAHHIO ayCTeHHTa H HE JOJ2KHDbI 
mpuuuMatees B pacuer. MHrepecHo OTMeTHTb, YTO AIA YMCTOTO *Kewesa TaKOM 
acbcbekT He Obl] OOHAPY2KeH. QTO MOKeT OOBACHATLCA TEM, YTO B YAMCTOM 2KeMEese 
acbbeKT HaCTOJIbKO MaJI, YTO TIP CYMECTBYIOMeH TOUHOCTH SKCIepHMeHTa OH He 
Mor ObITb OOHapyxKeH. 


“a @ Wo 8 Ww 0 62. & 68 (0 7 
CC ee 


Puc. 3. TemnepaTypHas 3aBHCHMOCTb YMpyrocTH Mapa *Kesesa Hay aycrTe- 
HutToM, A — 2,7 aT.% C; B —4,3 aT.% C 


O6pa6orka OMbITHBIX JaHHBIX JIA YMCTOTO *Kee3a MPHBOAMT K cieLyroulen 

TeMHepaTypHOH 3aBMCHMOCTH ympyrocTH napa (BbIpaxKeHHOH B JMH/cM?): 
oe ee (2) 

CrelyeT OTMETHTb, YTO Pe3YJIbTATLI WIA YMCTOTO 2*Kelesa HeECKOMbKO OTAH- 
YalOTCA OT Ja@HHbIX, MPHBOAMMBIX B paOore (°), OMHAKO C pesybTaTaMH paooTsli (°) 
OHH cormacy!orcs. 

TemioTb Cy6JIHMalMv, BbIYHCIeCHHbIe MO WaHHbIM HaCTOAMeH paOoTbl, OKa- 
3aIMCb PaBHbIMH: JIA UMCTOrO Kese3sa 94,5 KKaJi/r-aT, WIA caBoB c 27 ar.% C 
95,0 KKan/r-aT, a Qa 4,3 at.%C 89,3 KKan/r-ar. 

TakuM o06pa30M, TenoTa CyOIMMalWH MOUTH He 3aBHCHT OT cowepxKaHUuA 
yrulepoqa. ITO XOpoulo cormacyerca ¢ JaHHbIMu Cmuta (1). CuibHad 3aBUCHMOCTb 
TeMIOTHI CyOHMaHu OT COfepxKaHuA yrviepoya, nonyyeHHad KopHespim, m0- 
BHUMOMY, ABJIACTCA CJIECTBHEM TOPO, YTO B ero paOoTe H3MepeHHA MPOBOTU- 
JIHCb TIpH Ooslee HH3KHX TeMMepaTypax, YeM B HacTOAMeH pa6ore. B 3ToM ciy- 
qae, KaK 9TO cleLyeT H3 HallMX JaHHbIX, HSMePeHHble JaBJIeHHA Napa OTHOCHJIMCh 
K He€PpaBHOBeCHOMY COCTOAHHIO ayCTeHHTa, MeHAIOUleMycaA B Mpowecce OMbitTa. 

Astop riy6oko npHsHateien akag. Tl. B. Kypaiomosy 4 JoKTopy xuMM¥eCKHX 


Hayk JI. A. Ipapumany 3a 6o7blI0e BHNMaHHe K STON paOore, a Tak»Ke 3a IeH- 
HbIe 3aMeuaHHs. 


VWncrutyT metamiopezenud u u3sHKH MeTaJJIOB Tlociynuso 
UentpambHoro Hay4HO-HCCTeNOBaTeIbCKOFO QV 1957 
HHCTHTYTa YepHOH meTamayprun 


UMTHPOBAHHAS JIMTEPATYPA 


1 R. P. Smith, J. Am. Chem. Soc., 68, 1163 (1946). 2M. HW. Temxun, JI. A. 
Ulpapuman, K@X, 23, 755 (1949). *10. B. Kopnes, [po6nemp metramnoserenua 
M (u3HKH MeTaoB, 4-H cOopn. Tp. Mucr. metaniopeqenna nu cbu3HKH MeTamo0B, 1955. 
‘Jl. A.W spapuman,E.®. Iletrposa, Ilpo6semp meramopeqenua u (PHSHKH MeTaJJIOB, 
5-H cOopH. Tp. Mucr. Merannopeqenua Mu Pu3HKH MeTannos, 1957. 5 J. W. Edwards, 
H. L. Johnston, W.E. Ditmors, J. Am. Chem. Soc., 73, 4729 (1951); SsIOP Be 
Kopues, B. H. Toay6kuu, Onsnka merannos u metanopegenne, 1, 286 (1955). 
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PH3SHTECKAA XHMHA 


A. A. KOPOTKOB u JI. B. TPYXMAHOBA 


K BOMPOCY O NPHPOJE JEACTBAS KOMILJIEKCHbIX 
KATAJIM3ATOPOB PEAKUWHH MOJIMMEPH3AUHH BUHHJIOBbIX 
COEQXHVHEHHM 


(IIpedcmdeneno axademuxom B. A. Kapeurnoim 23 V 1957) - 


KommleKCHble KaTaIM3aTopbl, NpelCTaBAiOlllMve MpOAYKTbI B3aMMOJelcTBUA 
aJIOreHHAOB MeTaJIJIOB BCTABHBIX Tekan 4, 5 uv 6 rpynm nepnogxuyecnol cucTeMbl 
JICMCHTOB H aJIKHJIOB MeTa0B 1, 2 u 3 rpynn, uMelolMve HeonpeyeueHHbI 
OCTaB, OTKPBITbI HeqaBHo (* *), H MO BOMpocy Oo Mpupose UX KaTamuTuYeCKOrO 
NeHCTBUA BbICKa3aHbl MPOTHBOpPeYBble MHeHHA. 

Ilursep (‘) oTHOCHT paccMaTpHBaeMy!0 peaKIIMIO K peakIMAM Co cTyMeHua- 
THIM Me€XaHH3MOM, C OOpa3s0BaHHeM Ha KaKOM CTYNeHH MpHcoeMHeHUA MOHO- 
MepHOH MoJleKYyJIbI YCTOHYHBOFO MeTaJIOOpraHH4yecKOro CoeAMHEHHA, aHaOrHy- 
HO eFoO ipecTaBJIeHHAM O MeXaHH3Me NoOJMMepusallun WemoveopranuyecKuMu 
coequHeHuamu (°). Bo3MoxKHOCTb TeYeHHA peak C yYaCTHeM CBOOOAHBIX pa- 
JMKaJIOB WJIM MO MeXaHU3MY KHCJIOTHbIX KaTamM3aTOpoB MM oTBepraetca. Har- 
Ta (4,°) BbICKa3bIBaeTCA 38 MEXAHU3M IeOUHOFO KaTasHu3a C KAPOOHHOHOM Kak 
aKTHBHBIM WeHTpoM. Hakouell, Henutecky (’) BbIqBuraeT CooOpaxKeHuA B MOJIb- 
3Y NipeAcTaBeHHi TeyveHHA peaklHu Yepe3 CBOOOMHDIe Paduka. 

Ana onpeleneHuad Kacca Kakoro-H00 HOBOrO KaTaNH3aTopa peak NOMH- 
MepHsalluu yoOeH MeTO, OCHOBaHHbIH Ha OMpeyeeHHH CocTaBa Como/IMMepa, 
oOpa3yloulerocdA pH conowMMepHsalluH JBYX MOHOMePOB pa3IH4HOH novAp- 
HocTH (*). Han6omee XapakTepHOH ABAAeTCH Mapa MOHOMepOB CTHPOJI — Me- 
THJIMeTaKpuslaT, TAK KaK MOJY4alIOWlWeCA COMOHMMePbI, B 3ABHCHMOCTH OT Me- 
XaHH3Ma peak, OUCHb pe3KO OTMYAIOTCA Mo coctaBy (°). Ho HH MeTusMeTa- 
KpUaT, HH AKPHJIOHHTPHJI He MOMMepH3yIOTCA KOMMJIeKCHbIMH KaTaJIM3aTOp aM 
B IUMPOKOM UHTepRase TemMepatyp (ot —80° no 60°) qaxKe npu u3ObITKe KaTasH- 
3aTopa (ucmbitano no 10% KaTamM3aTOpa OT BeCa MoHOMepos). He mpoTeKkaer 
MOJIMMepv3alluA MW 2KBUMOJIEKYJIAPHBIX CMeceH CTHPOsa C MeTHJIMeTaKpHJ1aTOM 
WIM C AaKPHJOHUTPHJIOM *. 

Ulo2TomMy HaMM H3y¥alacb mapa MoHOMepoB CTHpos — 7 a%-MeTHJICTHPO. 
Bo BceX OMbITaX PpaCTBOPUTeJIeM ABIAICA TOYO; COOTHOWIeHHe MOHOMepoB 
OIM3KOe K 9KBUMOJIeKYAAPHOMY pH UX OOUleH KOHWeHTpalluu oT 1,7 qo 2,5 
r-moa/1. B KayecTBe KaTasIM3aTOPOB HCHbITaHbI: STHIIUTHH, TPHSTHIAJIOMHHHN, 
YeTbIDPEXXJOPHCTHIM THTAH WM KOMMIeKCHbI (MpoayKT B3aHMOeHCTBHA BYX 
nocnequux). TlomuMepu3alud MpoBosusach B aMNYysaX C MeperoposKON: B OAHO 
OTIeNeHHe BBOLHJICA PaCTBOP MOHOMepoB B Touyoue; B Apyroe — pacTBop Ka- 
Tamusatopa. Ilocme 3ano/HeHUS M 3aMavBaHuA aMNYyJY BbiepxKuBaln MpU 
KOMHaTHOM TemMMepaType oT Mowyyaca Jo HecKobKuX 4acoB. IIpu cmelienuu 
PaCTBOPOB YeTHIPEXXMOPHCTOTO THTAaHa U TPHITHMAMIOMHHUA peakIluA C OOpa- 
30BaHHeM YepHoro ocakKa MpoTeKkasla MpakTuyecKH MOMeHTabHO. Ammy.ly 
NOMelaIH B TEPMOCTAT HU, Mocse TOTO Kak Colep2KuMoe NPHHUMAaJO TeMNepatypy 
nocmequero, pasOuBan NeperopogdKy u CMellMBaH 06a pacrBopa. Tn oOppiBa 
peakluu aMIyay BCKpbIBaH, COepXKMMoe BHIIMBAIN B MeTHJIOBbIM CIMpT 
THIATeEIbHO MPOMbIBaJIH MM IIOJIMMep. 


* Han pe3yibTaTbl HaXOJITCA B MOMHOM COOTBeTCTBHH C JaHHbimMa Konecuukosa (1%), 
KOTOPOMY Tak?Ke He yaslOCb NOJYUNTb MOJHMepOB aKPHJOHHTPHa CKOMMMICKCHbIMH KaTausa- 
ropaMmu. : 
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Cofepxkanve 3BeHbeB &%-MeTHJICTHpOJIa B TepeocaxKNeHHOM COMOJIMMepe Onpe~ 
jlenaM MeTOJOM uHppakpacHoH cCleKTpockonHH Mo Nomoce NorioluleHua 
1111 cm. Tounocth usmepeHuli +5% oT u3Mepsemol BemH4uHbI *. OcHoBHBIe 
YCIOBHA WM pe3YJIbTAaTbI OMBITOB MpPHBeeHbI B Ta6n. 1 u 2. | 

Uycrbie MOHOMepbI MOJIMMepH3YIOTCA TpeMA M3 MCMbITAHHBIX KaTaJIM3aTOPOB 
Mu He MomuMepu3yioTca TpusTHamtoMuHHeM. IlonmumMepusalua a%-MeTHIICTHPOa 
STUJIATHeEM IIpoTeKaeT Me/JIeCHHO: pH 18° 3a 20 uac. mpopearupoBano 38% 
MOHOMEpa. ; : 

Tas cryyad Wenwo paqukabHoH ComouJIMMepH3allHH CTHpOsla HW %-MeTHJI~ 
CTHpOwla KOHCTaHTbI COMO/IMMepH3allMH COOTBETCTBCHHO PaBHBI 1 = 0,71 x 
r,= 0,14 (°). CreqoBareibHo, pH ConmouMMepHsallMd SKBUMOJeKYJAPHOH 
CMeCH MOHOMepoB OOpa3yiollWiicA B HavaIbHOH cTaHM CoNoHuMep MouKeH 
cofepxatb 60% sBenbes cTupoma u 40% %-MeTHJICTHpolla. | 


T a6 1a aed 


HauaapHand KOHWeHTpalua (r-MOa/n) & Ba a 2 2 3 A 
a6 - = Bes |bs-| Geis Som 
§ Kataau3atop Katanusa- | TPH- Pree 5 $—~|ee9) 5 FA ae SS | 
1 73. | anim erwonlruncte-| $38 [25 |S a |Es oem 
Ee Sean HHA | peer ee ete o2|O5e oe 
67 | Srunsmmtuit 0,023} 2 On atea7 5, OA 0 
70 0,054 | — | 0,87 | 0,87.) 900 ;—20) 47 | 0 
64 | 0,044 — | 0,96 | 1,05 | 1080 20, hol) 2 
65  ONO65. i) =" st Os th) 14 20 | 49 3. 
66 | UerpipexxsopucThi THTAaH 050037 | = 4,00 | 1,09 1 |—80)} 13 70 
54 ; 0,0124 | — 4,00 | 1,08 3 | --80| 43 69 
68 | Yerbipexxsopucthi TuTaH-+ | | 
TPH9ITHJ aJIIOMHHAH 0,009 | 0,010} 0,93 | 1,04 Sa OOlnaee 70) 
42 0,016 |0,011} 0,98 | 1,07 | 270 | —80} 36 Lil 
Se, | 0,014 | 0,007} 0,85 | 0,92 85 | — 80} 39 O7 
| | wo Aas acta | 


Ha ocnopanun CoctaBa oOpa3ytolleroca conmomuMepa (cM. Ta61. 1) Komnue- 
KCHbI€ KaTasIM3aTOPbl CyleqyeT OTHECTH K THMY KHCJIOTHBIX KaTaIH3aTOPOB- 
Mx kuculoTHble CBOHCTBa, eECTeCTBEHHO, He H3MEHAIOTCA OT COOTHOWIEHHA HCXO]- 
HbIX KOMMOHeEHTOB KaTausaTopa (cM. TaOu. 2). 


faoOwHn ma 2 


s <0 
| HauanbyHad KOHIeHTpaluA (r-MOM/.) 5 BL ee es 
Uncao Moneli TpHaTHI- oo Oe | 3 Es Coxepakanue 
& | amoMuHua Ha 1 MOD | HEAR) & ag = = | 3BeHbeB a-Me- 
2B | uerpipexxaopucroro | ueTbipex- | TPH- ja-me- | 692s | G8o ic THACTHPOMAa 
5 TuTaHa XJOpucToro al crupoaa|Tunctu-| 38 5 55 a ee EO (ea 
- = | s Moa. 
A ee HHA Ste ee a; | eggs] os 
l | l 
44 | Oat | 0,017 OF O12 SOL 9a AOS { —80 | 1,6 68 
58 ved  @, 019) 3)-0- O24 120, 92 a O02 eO anne 8 Oi mea 76 
o4 1,7 I QO, OLS VO O21 Ons 105 1.6 | —=80 | 2.9 69 
oT | Ore 0,018 | 0,057) 0,87 | 0,87 | 48 =—=SO 2a 74 
| | 


Ha npHhayexKHOCTb KOMIVJICKCHBIX KaTaJIM3aTOPOB K KHCJIOTHOMY THY yKa- 
3bIBaeT H TOT (paKT, YTO B HX MPHCYTCTBHH He MpoTeKaeT NOMMMepHsalluA Me- 
THJIMeTaKpHulaTa H AKPWJIOHUTpHa, B TO BpeMS Kak C OyTHJIJIMTHeM HM ApyruMua 
WeIOUHBIMH KaTaJIH3aTOPaMH MOXHO MOJYYHTb NOMHMePbI BbICOKOTO MOWIeKYy- 
JIAPHOTO BeCa pH TeMUepaTypaxX 3HayHTebHO HWKe uya (1). 

Pa3iuune MexKy KOMIWIe€KCHBIMH H KHCAOTHbIMA KaTaM3aTOpaMH CJlelyeT 
UCKaTb He B MpHpose AKTHBHOFO WeHTpa, OTBETCTBEHHOTO 3a pocT NOMMepHO 
eli, Kak 3TO NemaeT Harra (°), a B CTpyKTYPHBIX OCOGeHHOCTAX PeTeporeHHOro. 
KaTasM3aTopa. 


* Usmepenua nmpopeyzentt E. YW. Moxposcxum. 
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BecbMa BepoxTHO, 4TO B CLy4ae KOMIMVJICKCHBIX KAaTAIM3aTOPOB, 43-3a OCObeH- 
ocTeH HX KPHCTaJIMYeCKOH CTPyKTYpbl, C AKTHBHbIM WeHTPOM Ha NMOBepxHO- 
CTH KaTaJIM3aTopa pearupytoT ajcOpOupOBaHHble MOVJIeKYJIbI MOHOMepa. Ecre- 
CTB€HHO, YTO CKOPOCTh NOJMMepusallun OKarKeTCA 3aMeJVICHHOH Y TeX coeqH-: 
e€HHH, KOTOPble B OYeHb MaJlOl creleHH acopOupyloTcA Ha MOBepXHOcTH Ka- 
raJlM3aTopa, HallpuMep, Us00yTHJeH, liceplo6yTHeH H T. 4. Hao6opot, moue- 
yutbl MIPOCTeHIMMX HeMpeAeIbHEIX YIVieBOLOPOMOB (9THIeH, NPONMeH, NepBuu- 
bid OyTHJeH) OlarokapA alcopOUHH aKTHBUPYIOTCA HM B TAKOM aKTHBHOM CocToR- 
HHH OKa3bIBalOTCA CIOCOOHBIMH pearHpoBaThb C OOOH CKOPOCTbIO C AKTHBHbIMH 
WeHTpaMU Ha TOH %Ke MOBepxHocTH KaTamH3aTopa. IIpu mpHMeHeHHH OGHIUHBIX 
IKUCJIOTHBIX KaTaJIM3aTOpOB (XJOPHCTHIit aIOMHHUM, TOpHcTHI Oop u Ap.) u3- 
3a OTCYTCTBHA MIpeBapHTeIbHOrTO aKTHBHPOBaHHA MOJIEKYJI MepeyuHCJIeCHHbIXx 
MOHOMEPOB CKOPOCTb MX MOJIMMepH3allHH Mawia, a oOpa3yloulvecA mouIMMepbI 
HMeIOT HH3KHH MOJIEKYJIAPHbIM Bec. 

Takaa runotesa OObACHHeT BCe OCHOBHbIe baa tet ae Llurnepom, Har- 
Ta H HaMH 3aKOHOMepHOCTH MOJIMMepH3allHH KOMIWICKCHbIMH KaTaJIW3aTOpaMH. 
M3 runoresbl BbITeKaeT, UTO, HalpHMep, pH Mepexose OT TPH3STHAaIOMMHUA K 
| TPHUSOOYTHAaJIOMHHHIO UJI OT 2THJIMTHA K U306YTHJIJIMTHIO B KOMIJICKCHBIX 
‘KaTaIM3aTopax JlOJKHa 3aM€THO H3MCHATLCA CKOPOCTbh peaKIHH 3apoxwKenHA 
lene H, Kak CuleqcTBHe, CyYMMapHas cKOpocTb peakuHH. IIpu nowumMepu3annH 
B pacTBOpaXx YIIeBONOPOAOB, OOMAaMAalOulNxX MCeBAOKHCJIOTHBIMH CBOWCTBaMH, Ha- 
IpHMep B TOJYOJe, HaOMOaeMadA NPN NOMMMepH3allu OCHOBHbIMH KaTaJIH3aTo- 
‘pamMu peakllMA mepeHoca wWeneli He JO2KHAa MMeTb CYINeCTBeEHHOrO 3HaveHHa. 
IIpuBexeHHbie mpeqnosoxKeHHA MH HeKOTOPHIe [pyre cocTaBAAOT MpeyMeT Ha- 
WUX JlaIbHeHUIMxX McceqOBaHuH. 


MucTHuTyT BbICOKOMOJIEKYJAPHBIX Coe MMHeHHIt Ilocrynuao 
Akanemuu HayK CCCP ily WE Gay 


UHMTHPOBAHHASA JIUTEPATYPA 


Rik, Legler E Holzkamp, H. Breil AH: Mer ti n,- Angew Chen: 167, 
fomaoo (L955). = Ke Zieo ler. 2. Holz kann peehl. Biri ily er, Milas tiene At 
Pow @itetne, 0750/20 n04 1 (1955). os Ge Nuartatia, Pa Pino. Ge Mealz: Z arnit ies Ps Giopmed= 
dini, Angew. Chem., 67, 16, 430 (1955). 4G. Natta, Makromol. Chem., 16, 3, 213 
{1955). eK. Zieg sler, Ke Beanie, Ber 618953).928) KZ Le elie tee De Tesncan, 
Eee We olltho nm leh. Ann, Ot8, 13° (1984); K. Ziegler.) aco bs Lich. amn, 
511,45 (1934). ® G Natta, Angew. Chem., 68, 12, 393 (1956). Da, CNG tlwil teze: 
eeu, C.H-uch, A. Huch, Angew. Chem., 68, 13, 438 :(1956).. .9 FR. Mayo, € 
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10 ee BOMpocaM XHMHH H (USHKM BbICOKOMOVIeKYJAPHIX coemnHeHHH, M., 1956, crp. 49. 
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PUZHYECKAA XHMHAS 


P. B. KYYEP, A. H. FKOP)KEHKO u M. A, KOBBY3 : 


OKMCJIEHHE KYMOJIA MOJIEKYJIAPHbIM KHCJIOPOAOM | 
B 3IMYJIbCHAX B MPHCYTCTBHH PASJIMYUHbIX IMYJIBFATOPOB — 


(IIpedcmaeaeno axademuxom IT. A. Pe6undepom 21 V 1957) | 

LlenHaa TeopuaA oKUCeHUA yrueBoLOposoB paspaboTaHa H. H. Cemeno-, 
BbiM (!) Ha OCHOBAHHH SKCIMepHMeHTAJIbHbIX JaHHbIX, MOJIYYeHHbIX PAOM HCCJe- 
jopatesielH. )Kugkotbasnoe OKHCeHHe YIieBOLOPOAOB UCCeAOBaIOCb B KHHETH- 
ueCKOM acrekTe B pa6otax H. M. Omany2A u corp. (7), MpHyem mpollecc mpo- 
BOJHJICA B FOMOFCHHOL (base B IpHCYTCTBUM Pa3AMUHbIX KaTaJH3aTOPOB. 7KuAKO- 
(ba3HOMY, OKHCICHHIO KYMOJIa MH BJIMAHMIO Ha HeTO pasJIMUHbIX (MHHUMApYIOULAX 
W WHTHOMpYIOULHX) LOOaBoK MocBxlkeHa padora (%). 

CyulecTBeHHOe BIHAHHE Ha CKOPOCTb Mpollecca OKHCMeEHUA YIvleBOJOpOOB 
OKa3biBaeT IIpHCYTCTBHE BOAHOFO pacTBopa UeouH (4); C Halle TOUKH 3peHHA, 
poab BONO dasbl (M ee CocTaBa) KaK KMHeTHYecKOrO *bakTopa MpeAcTaBAAeT 
GombuioH uHTepec, OHaKO JaHHble NO BHAHHIO BOAHOH tbasbl Ha KHHETHKY 
OKHCJICHHA YrleBOOpOMOB BeCbMa OFpaHH4eHbI HW HeCHCTeMaTHUHBI. 

Visyyenve 9MYJIbCHOHHOTO OKHCJIeHHA YTveBOLOPOAOB MpescTaBseT HHTe- 
pec npexkie BCero B CBA3H C MeXaHH3MOM peakUMH B SMyJIbCHAX BOOOUIe H, 
B 4UACTHOCTH, B CBA3H C TOMOXHMHell H MeXAHH3MOM OKHCAUTEJIbHbIX MpOleccoB 
B 9MYJIbCHOHHbIX CHCTeMaX. Bo3MO?KHO BJIMAHHe Ha KHHETHKY Mpollecca cooT- 
HOWeHHA (a3, 3ICKTPOJHTHOFO COCTaBa BOJHOM (asbl, HaJIHYHA KOJWIOMAHBIX 
2JIEKTPOJHTOB (2MYJIbraTOpoB) B CBASH Co CMellMHyeCKHMH CBOHCTBaMH TO~ 
CeqHHUX (MHIleIApHad CTpyKTypa, COMps2xKeHHaA PaCTBOPHMOCTb HCXORHOrA, 
yrnepofopona u oOpasyrouluxcA Mepekucelt, cTaOvH3SHPpOBaHHe SMYIbCHU 
WH —p.). Kpome Toro 3HaHHe MeXaHH3Ma peaKUMH OKHCeHHA yreBOROpORoB: 
B SMYJIbCHAX CO3AaeT MepCMeKTHBY MpOMBILWICHHOFO HCMO/Ib30BaHHA IMYJIbCHOH~ 
HOFO OKMCJICHHA H3-3a TeEXHHYeCKUX YOOCTB B yNpaBseHHH Npolleccom. Hako~ 
Hell, O6pa30BaHue H pacnay ruyponepeKuCceli B IMYbCHAX HMeeT Oo bioe 3HaYe— 
HHe TakxKe JIA 9MYJIbCHOHHOH NOIMMepHsallun HelpeeIbHbIX COeMHEHHH, Tak: 
Kak B 9TOM Cylydae NMepeKHCHble COeAHHEHHA ABJIAIOTCA HHHWNATOPaMH peakIun .. 

Llenbio HacTosileH paOoTbl Oblwlo H3yYeHHe CKOPOCTH OKMCIeHUA KYMOVJIa: 
B 9MYJIbCHH B IIpPHCYTCTBHU Pa3JIMUHbIX SMYJIbTaTOPOB B CBA38H C COOTHOMIeHHeM; 
(pa3, a Tak2Ke C MpHposol MpHMeHAeMbIX SMYJIbTaTOPOB. 

OxucieHue ouuulenHoro (*) yraeBoqopoqa MpoBoluslocb B CTeKJIAHHBIX 
Ko6ax SOapSOoTHpoBaHHeM YUCTOrO KuCOpora (pacxod NocnelHero KOHTPOMHpo- 
BaJICA PeOMeTPHYeCKH) B TepMocTate mpH 80°. 3 peaklyHoHHoli cmecn Yepes 
OmpeeeHHbie MPOM@EXKYTKH BPeMeHH OTOUPaIHCb MpoObl AIA aHanH3a Ha co~ 
llep2KaHue rufponepekucn (yreBpoqopoquada uw BoHad (cbasbl oTAembHO) (°). 
KyMovuibHas (basa, KpoMe TOPO, aHa/IH3HPOBalaCb Ha CYMMapHbIlt BbIXOA Kap6o- 
HHJIbHBIX CoelMHeHHH (°). CkopocTb NpomyckaHuaA O, Obia BO BCeX cmydaax 
MNOCTOAHHA H paBHANacb 20 Mi/MHH. B BogHoH cba3e BCerfma coxepKasoch 
0,1 r-9KB/m yraeKucoro HaTpHxA, 4YTO co3faBalo pH 9,9. 

Ha puc. 1 nmpescTapenbl KHHeTH4eCKHe KPHBble BbIXOMa FuApoMepeKucu 
KYMO/a MIP Ppa3H4HOM COOTHOIMeHHH (has B OTCYTCTBHe 9Mysbratopa. V3 
9THX JaHHbIX CyleqyeT, YTO yBemMYeHHe OOBEMA BOAHOH cha3bl CHJIbHO yBeuH- 
unBaeT CKOPOCTb HaKOMeHHA THAponepekucH kyMoua. Takum o6- 
pa3oM, 3TH aHHble, NOATBepKWaeMble WM Ha APyrHX CHCTeMaX, MOKa3bIBalOT, 4TO 
BoqHaA (asa ABMAeTCA CYUIe€CTBEHHBIM KHHETHYCCKHM aKTOpOM MmpK 
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KHCJICHHH yYrueBOJOposoB B 
pollecca uw  oOpasoBaHus 

SMYJIbCHOHHOM OKHCJICHHH  Ky- 
ola ocoOeHHO BO3PacTaeT, Kak M0- 
a3bIBaeT ONbIT, B MPHCYTCTBHH KOJI- 
(OHAHBIX  9ICKTPOJIHTOB (SMYvIbra- 
jOpOB),  Comep2xalluX  MOBepXHOCT- 
[OaKTHBHBIH =aHMoH. Ha puc. 2 
pe4cTaBJIeHbl KNHeTHYeCKHe KDPHBbIe 
aKOMI€HHA THAponepeKucH KYMOJIa B 
PHCYTCTBHU pa3iHUHbIX IMYIbraTo- 
op. Kak BHXHO H3 9THX JaHHbIX, Ipu 
pO4“HX PaBHbIX YCJIOBHAX IMYIbraTo- 
bl YCKOPAWT OOpasoBaHve TuAponepe- 
uc. Powlb 9MYyJIbraTOpOB B 3TOM CJy- 
ae He MOXKeT ObITb NOJIHOCTbIO CBeeHa 
IIpocTomy CTaOuJIH3HPpOBaHH!O 9MYIb- 
mMH, Tak KaK pa3quuHe B Mpupore 
PMYJIBTATOPOB JIMUIb HeMHOTO H3MeHs- 
pT CTeNeHb JHCNepCHOCTH SMYJIbCHH, B 
TO BD€MA KaK CKOPOCTb HaKOMJIeHHA 
“HAponepekucH KYMOJIa MeHAeTCA 3Ha- 
{UTCJIbHO. 

OrmeTuM TakxKe, 4TO NOrolleHHblt 
<HCNOPOL B HavabHOH cTaquH peak- 
IMM UeT MpaKTHYeCKH MOMHOCTbIO Ha 
96pasoBaHHe ruAponepekucn. IIpu xa- 


3MYJIbCHAX 
ruponepeKucn. 


Kak | 30Ha 
SHauenne 


MHHWMUpOBaHHA 
BOAHOH (pas3bi 


Puc, el. 


KunetTuueckHe KpHBbie BHXxOma 
THApONepeKHCH KYMOJIa IPH pa3sJIHYHOM CO- 
OTHOIWeHHH (as (KYMOJI: BOZHAaA dasa) B 
oOTcyTCTBHe smMypraTtopoB. J —1: 4; 
I] —1:1; III —B orcytcrBue BoyHot 
(asbl 


<omMeHHH Wo 15—20% ruyponepeKHCH KYMOJIa KOJIMYeCTBO KHCIOposa, Mpe- 


MON an 3 
ed 


20 40 60 


uc. 2. Kpupble BbIxofa ruaponepeKucu 

YyMoOua B IpHCyTCTBHH 3MysbrAaTOpOB (co- 

THOWeHHe a3 | : 4). /—2% nanpmutart K; 

I —2% aspoz0mp OT; JI] — 2% kanpu- 

at Na, JV —-2% wsetikaHon; V —B or- 
cyTCTBve SMysIbraTopa 


- Jl4Tb BbIBOD, 


BpallaeMOro B Fu ponepeKHCb, HECKOJIb- 
KO yMeHbllaetca (30 90%). Koneunpiit 
BbIXO THAponepekucH B MpHCyTCTBHU 
SMYJbraTopoB (a9po30b OT, manbMu- 
TaT KaIMA) CocTaBAeT OKONO 95% oT 
OKHCJIA€MOrO KYMOWIa, UTO 3HAYMTEIbHO 
Goble BbIXOoJa Tuyponepekucu KyMo- 
Jia pH TOMOreHHOM OKHCJICHHH B KOH- 
MeHCHpoBaHHolt dase (50%). Kpome 
TOrO, MpH MpoTeKkKaHHH peakKWHu OKHC- 
JI@HHA B 9MYJIbCHAX B MpHCyTCTBHH 
SMYIbraTOpoB HaOwIOfaeTCA H3MeHeHHe 
CTaOHJIbHOCTH 9MYJIbCHH: B Te4eHHe Mep- 
BbIX 16—20 ac. 9MybCHA KYMoua 
cTaOwJIbHa, TaK YTO WIA pasiemeHua 
(bas TpeOyeTcaA Mmpofou2KUuTebHOe WeHT- 
pucbyrupoBanue; asee IMyJIbCHA CTAa- 
HOBHTCA 3HAUHTeIbHO MeHee CTaOuIb- 
HOH u ObICTpo paccauBaeTcA. 
TlomyueHHble JaHHble NO3BOUIAIOT Cye- 
UTO IPH 3IMYJIbCHOHHOM 
OKHCJICHHH YrIeBOJOpOAOB HHHILHHpoBa- 
HHe peaklHH MU OOpa3z0BaHHe rujponepe- 
KMCH IPpOWCXOQUT TvlaBHbIM OOpa3som B 
BoHOH dbase. Hayambuoe oO6pa30BaHHe 


THAponepekucH B BOJHOH chase obyc- 


JIOBJIeHO Tpexkse Bcero yBeHYeHHeM 
NOroueHHA KuUCIOpowa B  Mpucyr- 


TBHH 9IMYJIbraTOpa — KOJIJIOHTHOLO SJICEKTPOJINTA. Kak YCTAHOBJICHO HaMH B 
ONOJIHHTCJIBHBIX ONbITAaX, PACTBOPHMOCTb KHCJIOPOa B STOM CJIYUae BOSPacTaeT 
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B HeCKOJIbKO pa3. B BOAHOH dbase HAXOAMTCA TaKKe COMPs2KEHHO PACTBOPCHHbIM 
KYMOJI. Ota wacTb yruleBpoyjopoya, BCeqCTBHe YBeJIMYeHHA MOrJIOULeHH A Oz, 
HaxXOJHTCA B HCKJIIOUNTEJIbHO 61arONpHATHBIX YCJIOBHAX JIA OKUCJICHHHA. Pa3- 
BHTHe peaKUMOHHOH WeMW MO%KHO H300pa3HTb CXeMOH 

R+ 02> ROO; ROO + RH ROOH +R. ) 

[lepBoHauabHoe HHHIUMUPOBaHHe 3THX MPOMeCcOB 3aKJOUaeTCH B o06pa30Ba- 

HHH CBOOOJHBIX YIvIeBOJOpOmHbIxX payuKasos R. Ilocmequve moryT reHepHpo- 
BaTbCA B pe3yJIbTaTe YaCTHYHOTO TEPMHGECKOLO pacitlala o6pa30Ba BLIeHcA ry 
ponepeKHcH MO cxeme ; 

ROOH—RO+OH; RO+RH—ROH+R. 
Takoit pacnag, ruqponepekucu NpoucxogUT B BOAHOK IeJIOUHOH cpeye C 3aMeTHO 
Gobel CKOPOCTHIO, eM B YrvIeBOAOpOAHOl cpeye. Ha TepMuyecKHH pacnay 
llepeKHCH, KPOMe HOHOB THAPOKCHJia, Oka3blBaeT BJIMAHHE (yckopseT WJM 3a- 


Me]WIAeT) TaK%Ke U MpHcyTCTBHe IMYJIbraTopos (TaOs. 1). ) 
' Kpome cmeunMduyeckoro BJIMAHHA 


Ta6auual »smyqbraropa Ha pacnay raqponepeKucu 

PacTBOpHMOCTb MH KOHCTaHTbI CKOpOCTH KYMOJIa, HEOOXOMHMO YUHTHIBATb TaKKEe 

pactiaqa rHyponepeKucM KYMOJla B BOMHBIX VY COMPHAXKeHHY!IO PaCTBOPHMOCTb Fupo- 

PacrEop as OM ee oe mepeKHcH B BOJHOH dbase. YBemMueHue 

A os KOHIUeHTpalluH THAponepekucu KyMoula 

S & B BOHOH dase cofelicTByeT TeHepHpo- 

Cpe ae 6. BaHHIO CBOOOJHBIX pajHKaJIOB. OjHaKO 

Fe | 8 HakollwleHHe rH{AponepeKucH B BOAHOM 

ACE| « (pa3e MOXKeT MPOHCXOUTb TOJIbKO JO 

l ompesesieHHOrO Mpelesia: OHO JIMMUTH- 

Boga | 1,46 | 0,183  pyerca pacTBOpuMocTbiO ruyponepekucu 

0.1 N pacrBop NazCOs | 1,38} 1,57 kymona. IIpu qabuelituem yBemmueHHu 
2% aspo30ib OT Se) ae) lb 4b, ar 


1.61 | 2.08  COMep2kaHHA TuAponepekucH B peakUH- 
4,87 | 1,96 | OHHOM CMeCH OHa MepeXOJHT B yrvieBoO- 
1,98 | 1,83 pogHyto dasy, re ee pacha npotTekaeT 
co | 0,242 & gyauHTeIbHO MeHDbIlleli Mepe. TakHM 
o6pa30M, yrvieBoqopodHas (:)a3a ,ABJIAeT- 
ca CBOeO0O pa3HbIM «eno» ruponepekucu. B cBxA3H C 9THM CTAHOBHTCA MOHATHBIM 
yMeHbUJeHHe CTaGHJIbHOCTH 2MYJIbCHH Cc TeyeHHeM Npowecca. IIpH sHayHTeIbHOM 
HAKOMJI€HHH THAponepeKHcH B yrvieBOOpOAHOH chase OHa acopOupyertca Ha rpa- 
Hue pasfela das BeeAcTBHe CBOeH MOBePXHOCTHOH AKTHBHOCTH, INpH 3STOM MO- 
HMKaeTCH MeXaHH¥ecKkad MpOUHOCTh afCOpOUMOHHOFO cJIOA 9MYJIbraTopa 4H, 
Ce€OBAaTeIbHO, ero cTaOuIMsupyrolleee AelicrBve. Takoe «JenoHHpOBaHHe» ruji- 
pomepekucu KyMOJla B YrvleBOAOpOsHOH (pase MOXKeT TakxKe OOSACHUTL yBeJH4e- 
He BbIXOa FHAponepeKUCH Mp OKUCJICHHM KYMOUIAa. 

TakHM o6pa30M, peaKUHA IMYJIbCHOHHOrO OKHCJIGHHA KYMOJIa CBOOOJHBIM 
KMCJIOPONOM YcKopHetcaA OlaroyapA MpoTeKaHHO OCHOBHDIX cTaqMi ee (HHUIL- 
MPpOBaHHA HW pasBHTHA peakWHu OOpas0BaHHA TuAponepekucH) B BOHOH chase, 
MpH4eM CyllecTBeHHaA HW CMelupwyecKad POJIb MPHHaVeKUT IMYJIbIUpyiouleMy 
arenTy. IlocmeqHee co3qaeT BO3MOXHOCTH MOBbIMATb BbIXOAbI THAponepekucw, 
a TakxKe OOJleruaeT yipaBsieHHe Mpoleccom. 


2% KanpunatT Na 
2% MaltbmMutatT K 
2% melKkaHom 
Kymoa 


JIbBOBCKHH TOCyapCTBeHHbIM YHHBepCHTeT Tlocrynus0 
um. Msp. ®panuKo 3 V 1956 
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Jloxnagn Akangemuu nayx CCCP 
1957. Tom 117, Ne 4 


PHZHIECKAA XHMHA 


_ 1. K. JIABPOBCKAS, B. E. CKYPAT, B. JI. TAJIbPO3E u I. J]. TAHIbIPEB 


“MACC-CIEKTPOCKOMMUECKOE MCCJIEQOBAHHE MPOAYKTOB 
| PA3PARA B MAPAX BOJbI 


(IIpedcmaeaeno axddemuxom B. H. Koxdpamoesoim 16 V 1957) 


OKCMepHMeHTaIbHOe HMCCeqOBaHHe CBOOOMHbIX payMKasIOB H aTOMOB, BbI- 
THBaeMBIX CTpyeH H3 Tylelollero paspAya B NapaxX BObI, ObIlM0 OCYLLecTBIeHO 
page pa6ot (4). Bonpoc aToT mpefcTaBIaeTCA CyLeCTBCHHBIM, MOCKOMbKY 
3pA, B MapaX BOJbI IpHMeHAeTCA KaK HCTOUHHK AKTMBHBIX 4YaCTUL WIA uCcCMe- 
BaHMA UX peaklul (*), a Tak2Ke MOCKOMbKY 3HAHHe COCTaBa MpOAYKTOB pas- 
2KeHHA B PaspsAMle BaxKHO JIA MOHHMAaHHA MeXaHH3Ma peakUnl B pa3spAze u, 
ITb MOXKET, PalMalWHOHHO-XMMHYeCKHX peak. 

CgaoOolHbI rHApoKcus B MpOsyKTaxX pa3pafa B Napax Bob Obit OGHapy xen 
ekTpockonuyecku (',”), MpHuem c ocTaTOYHOH TOUHOCTHIO Oba oMmpeyemena 
QO KOHUWeHTpallua. Uto x%e kacaeTCA aTOMOB KHCOpONa, TO MPAMbIX CMeKTpo- 
ONMueCKHX H3MepeHHH HX He MPOH3BOAMOCb, XOTA B CTapbIxX paOoTax (°) 
[eIOTCA HEKOTOPble YKa3aHHA Ha BOSMOXKHOCTH HX OOpasoBaHuA. Bmecte c Tem 
OMbI KHCopoya Obuin OGHapyxeub! JI. MW. Aspamenxko (3) no cBeyeHHIO MpH 
Oapkax NO uw paqy XumMuueCKUX NpH3HaKOB B KOHWEHTPalHAX, 3HAYHTeIbHO 
eBOCXOJMBIUMX B YCJIOBHAX eFO OMBITOB KOHIeHTpallMio cBoCoxHOrO ruypo- 
wyia. 

TlpexctaBasio HHTepec MpOBeCTH MaCC-CNeKTPOMeTpH4eCKHe H3MepeHHA aTO- 
BH paluKaNoB, OOpasyiolWluxcA pH paspAe B MapaxX BObI, 4TO OblwIO 
IMOJIHEHO B HacTOAeH padorTe. 

MsmepeHuA NpOu3BOAMJINCb Ha MACC-CNeKTpoMeTpe, ChellHaIbHO pa3pa0oTaH- 
M JIA OMpeleseHHA CBOOOAHBIX paluKasoB HU aTOMOB *. Oco6beHHOCTbIO 3TOFO 
yHOopa OblvIo BBeJeHHe aHaIM3HPpyeMOH CMeCH B HOHHbIM MCTOUHHK B BHJe 
wleKyIApHoro myuka. Tlepwoquyecku NepeKpbiIBad NYYOK 3aCJIOHKOM HM U3Me- 
{A TOJIbKO U3MCHAIOLMLYIOCA IPH 3TOM («MOLYJIMPYeMyt0») COCTAaBJI AIOLLY!0 HHTeCH- 
[BHOCTH JIMHHM MaCC-CleKTpa, MOXKHO ObIIO OTCTPOHTbCA OT «oHa» NpHOopa, 
TaK2Ke B 3HAUNTeIbHOH Mepe H30eKAaTb NOLABJEHHA CNeKTpa CBOGOAHBIX padu- 
JIOB HW ATOMOB, BbI3bIBaeMOFO B MaCC-CleKTpOMeTpax OOLINHOrO THNa HX FeTepo- 
HHOM ruOelblO Ha CTeHKaX HOHM3AWMOHHOH KaMeppl. IlocmeqHu Bompoc oco- 
HHO CYUleCTBeH IPH aHasu3e TakHX YacTHll, Kak H, O u OH, BepostuoctTu 
TeporeHHoH peKOMONHAaLMM KOTOPbIX Ha MeTamaxX BemuKH (°). 

I]puMeHeHue MOLY UpOBaHHOLoO MOJIeKYAPHOFO My4Ka B MaCC-CleKTpOMeTpe 
If aHau3a CBOOOMHbIX pawuKaJoB Oblio onucaHo MoHepom u XyCOoHOM ¢*}. 
OTMH4Me OT HX KOHCTPYKUMM, B HallieM MpHOope MOeKYAPHbIH NYYOK He 
PNeHAHKYAPCH HOHHOMY MYYKY, a CoOCeH C HUM. OTO MO3BOMAeT YAYYWMTb 
HOWeHHe HOHHOFO CHIHaJla MOJIEKYJIAPHOTO WyykKa K TOKY HOHOB, Nowy4ato- 
HXCA M3 MOJICKYJI OCTATOUHBIX Ta30B NpHOopa u pacceAHHbIX YacTH aHa/M3H- 
yemolt cmMecu. Takoe yulyullleHHe HMeeT MeECTO, NOCKOJIbKY HOHbI, MOJY4YeHHbIe 
; YaCTHU MOJIEKYAPHOFO NyYKAa, MPH HCNONb30BaHHOH WHpHHe WeleH UMeIOT 
4OrO OOJIbIyIO BEPOATHOCTb BbIMTH HS MCTOUHHKA. 


* Paspa6oTka mpHOopa Gbina mpouspenena B. JI. Tanppose, JI. JI. exa6pyxom, I. J. 
iHUbIpeBbiM, A. K. Jlio6umoBoit (4acTb S1eKTPOHHBIX y310B NpH6opa onucana (8,4)). 
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wai wyy¥oK, KoTopad mpukpemena K CuIbPOHY HW MOMKeT MepeABuraTbcA 01 
PYKM WIM C MOMOM{[bIO 9JIeEKTPOMaTHHTH 


(cae. = io eagomempa Hue MEKAY HanycKHoH JuadpparmMok 
. W KaHasioM 7 MM, Mey BbIXOJHBIM 
So OTBepCTHeM KaHaJla H HOHHBIM HCTO4) 
HHKOM 30 MM.) . 
HanyckHas JuadparMa mpectas- 
isa coOol mupeKCoBbIH Kovmavok 
C MOCKUM HOM TomUMHOK ~ 30 pi 
vc oTBepcTuem d ~ 150 p. Texnono- 
THA H3POTOBJICHHA TaKHX Madparny 
onucana B (°). [Iupexcosas TpyOxa & 
c QuadparmMol BakYYMHO MVJIOTHO IIpH- 
coeylHHeHa K (any J, KOTOpbIH Ye: 
pe3 cubouH 3 coeuHeH C OTKAaYHO 
TpyOxol 4. C MOMOUIbIO BHHTOB 7 H Tf 
Tpybka A BO3MOXKHO TMepeMellieHue dana J 
OTHOCHTeIbHO (lana 2 NO NpHUWIn- 
(oBaHHOH MOBePXHOCTH, MO3BOJIA10- 
Coedunenue ee MPOW3BOXUTb IOCTHPOBKY CHCTE: 
mugeuv0 vet, PaccToAHHe MexKLY paspsAqHOP 
TpyOkoH wu QuadparmMow cocTaB AC 
300 mm. Ilappr BogbI nocTynamu E 
paspsAqHyto TpyOky u3 KoOpl c Kpa 
HoM K 4 MpoTarMBatuch Yepe3 Tpy6- 
Ky A u sosyuKy JJ, oxnaxlaemyK 
2KH]KHM a30TOM, KOTOPad B YCIOBUAX 
MaJIOH CTeNeHH pa3JIO%KeHHA BODHI E 
paspsije cly2KWJIa MOWIHbIM HaCOCOM 
Z Jlapienve U3MepAJIOCb B TOUKAX @ 
Adonai 4 buc U-o6pa3HbIM MaCJIAHBIM MaHO: 
eee MeTPOM H peryJIMPpOBalOCcb KpaHom A 
H TeMMepaTypoH BOAAHOH OaHH, B KO 
Topylo MoMelllaacb Ko6a c BOOM 
Crenku pa3paquHol TpyOKu uw tTpyOKu A o6pabaTEIBanHCb KOHICHTPHpOBaHHO! 
MeTadocopHoH KUCJIOTOH. 

l1Tpankyupopka Macc-cnekTpOMeTPpa NO aTOmMa! 
H u O. Tpanyuposka npxOopa mponsBoguviacb no aTomam Hu O, nomzyueHubn 
IIpH NpOTArHBaHHH Yepes paspA COOTBETCTBEHHO BOMOPONa HK KHcCMOpoga. Ke 
JIM4eCTBO ATOMOB B MOTOKE ONpee AOC NO KOMHUECTBY Tela, BbIeMBUWLEFO. 
TIpH HX PeKOMOHHALMH Ha MWlaTHHOBOH CMpaiH, NOMeLeHHOH Mexky TpyOKaM 
A u B ua paccTosHHu 5 MM OT JMadparMbl (WHaMeTp MpoBosloKH 0,1 MM; cnupadl 
KpenWviacb Ha TOHKHX CTeKJIAHHBIX YCHKaX, MpHNasHHbIX K HapyXKHOH MoBep2 
HocTH TpyOKH A). Cnupasb BKJOUaIacb B MOCTOBYIO H3MePpHTeJIbHY!O CXeMy 
BpifesieHue Telia Ha MpOBONOKe BCJeACTBHe PCEKOMOHHALHH ATOMOB MPH BKK 
YeHHH pa3spAla KOMMe€HCHPOBaJlOCb H3Me€HEHHEM MOL[HOCTH HarpeBa IpOBOJIOK 
TaKHM OOpa3oM, UTOOHI TeMNepaTypa MIpOBOJIOKH (T. €. €€ CONPOTHBJeHHe) OcTé 
BaJlacb NOCTOAHHOH. 

HeoOxoguMbIM yCJIOBHeM IIPH TAaKHX H3MePeHHAX ABIAeCTCA PCKOMOHHALH 
BceX aTOMOB. JIA MpOBepKH BbINOJIHeEHHA STOTO ycOBUA 3a Pt-cnupamb1O ObId 
ycTaHOBJlIeHa BTOPad CIMpaJib Ha OJIM3KOM PacCTOAHHH OT Hee. KomnyectBo T 
la, BbIAeABIUeecH Ha BTOPOH ‘cuMpasH, Opwio B 10—15 pas MeHblIle, vem FE 
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Ep) a 
a 


——p- 


%* HaCOcy 


&Puc. 1. Cxema ycTanoBku 


Ppeoll. SOTO NO3BOHO 3aKJIOUNTb, UTO Ha MepBoli ciupasu peKoMOnHMpyer 
90% Bcex ATOMOB. 

| KoulenTpalua aTOMOB Obivia HaliqeHa B rpayMpOBOUHbIX OMbITax paBHOti 
) 


)% Kak jis atomos H, Tak 4 Avia aromos O. Hapsayy c u3MepeHuem KoHUeHTpa- 
WM aTOMOB B CTpye H3MePAJIHCb MOAYJIMPYeMble COCTABJAIOWHe HOHHbIX TOKOB 

M BKJIIOYeHHOM (J’ i M BbIKJIIOUeHHOM (/"’) paspayze. Benuunup 1’, J” uw J’ — I’ 
IpuBesensi B TaOuJ. JjapuieHve B 9TOM OMbITe ObIIO paBHo- 0,8, MM pr. cr. 
OHHbIH TOK, onan lea co6cT- 


fa 61 
HHO aTOMaMH, B cyuae AaTOMOB H pa- Me 


Heo [yy = (’— Dead Ku, (l’—1"\mje=o; Bonopon, sveprua aaeK- Kucaopoa, sHeprna 
whe Ky, — OTHOWIeHHe MHTeHCHBHOcTely = ———TPH eke (oo 
imuuu | a.e.m. K munMH 2a.e.M.B me |— Nai Fil eal 
facc-cnlekTpe H., ompeesaemoe Mp BI-. pee oe bie oa 
|OYeHHOM paspage. Anagoruynbi 06- § 4 | 44) 94} 99) 46 |28G1190| 90 
a30M OlpeyeAeTCA BeJIMYHHa MOHHOTO 9 | 469/534] —74 2101360! 450 


joka Ja aTomos O. 
UyscTButesbHOcTH mpHOopa 4, OMpeyelaemble KaK OTHOWEHHA NapluasbHbIX 
[aBJICHHH ATOMOB K BeJIMYMHaM COOTBeTCTBYIOWIero HOHHOTO TOKa /, paBHbl 


a ee ee and ary ancl 


MM LUlKaJIbi MM IlKaJibl 


Jina 1paBoMepHOcTH TakKOH rpalyHpOBKH CYWIeECTBeHHO, YTOObI BO BCeM JHa- 
Ta30He paOoOunX aBeHHH cOOMOAalacb MpONOPUMOHAIbHOCTh MexXY MaBuie- 
iM#eM B TpyOKe A MM MOHHbIM TOKOM. 

Ha pwc. 2 mpuBeyeHa rpalyupoBKa mpH6opa 


4 no WaBsenuio Os Aa muHuH m/e = 16. Kax Bun- 

y HO W3 pc. 2, NpAMaA MpONOPUHOHAJIbHOCTb CcoO- 
6OaeTcA BNVMOTb JO JaBseHKs 6 MM pr. cr. 

20 2.Pe3yNbTaATHI MACC-CNeKTPOMeT- 
puuecKHX H3MepeHHH KOHDeCHTPa 

© WMH aTOMOB H pauKaJoB B Apo 


LY. KAR aX Pp a Si Aha By <a Pr ayXe BOG bi 

9 2 4 6 8mmprcT V3mMepeHuaA MpOBOAMINCh NpH AaBaenuax 0,5—4 

ree MM pT. CT. H cHJle TOKa B pa3spaze 100—150 ma. 

uc. 2. SaBHcumMocTb uHTeH- [{3MepsJIMCb HHT@€HCHBHOCTH HOHHBIX TOKOB I’ 
eee el ema mie 1, 216) 14, 18.1 32. 

cx Bares uor etoasion IIpv aBieHHv napoB BOs B paspsge 0,5—1,5 

MM PT. CT. YaBalocb HaOsm0,aTb aToMb! H wu cBo- 

JOMHbIM THAPOKCH M He yamocb HaHTH aTombl O. Ouenka MO 4YBCTBHTEJIbHO- 

‘TH MpHOopa MmoKa3aia, 4TO  KOHWeHTpallua aTOMOB O BO BCAKOM 

wIy4ae MeHbIlle, eM KOHLeHTpauua OH. 

IpH NMoOBbiIWeHHH JaBleHuA 0 3 MM 


Tadnmuna 2 
IT. CT. aToMbl O G6blIH OOHAPYXKeHbI. 


) JI TaT e u KOHILECH T palluu I Ye d Oxnepr HA 
T B eTHHH HOB, B 


la MIpuBefseHbl B TaGJI. 2 (CKOPOCTb 
TpyH coctaBlsala 30 M/CeK., cTeneHb ; in ae |e aa 
IPeBpallleHuA BOAbI —3—4%). 2 80 0 | 60 66 
Benwunubl HoHHOroTOKa / B TaOu. 2 16 5f lade 359 123 be 80. 
IpeweAoTcA TOMbKO aTomamu H, O Hla le 288 250i e884 10 teas SO 
| CBOOOHbIM PHApoKcusioM. Onn Nowly- 
eHbI MyTeM BbIUHTAHHA WS BeJIHUHH 
—J]" nna munuit m/e = 1; 16 u 17 coorBeTcTBYIOUHX BeIHUHH, OOYCIOBJICHHBIX 


MccOUMaTHBHOH MoHusgauHelt He, H,O u Oz (Bemnunna Ky,0 Oblla Halijena 

; OTEJIbHOM OTIITE). 
Konueutpauun aromos H u O x cBoOoxHoro rHypoKcula, NOJy4eHHbIe yM- 
O2KeHHeM BeIMUUH J Ha COOTBETCTBYIOWIMe KOSPPHUMEHTb! YYBCTBUTEIbHOCTH, 
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okasauIHcb paBubimu: [H] = 0,06 mm pr. cr., [0] = 0,06 mm pr. cr., [OH] 
= 0,03 mM pr. cr. StH 3HaYeHHA ONpeeseHbI C TOUHOCTbIO RO Kooper 
1,5—2. Konuentpauusa O, cocrapiana 0,04 MM pt. cT., T. €. Oblia MeHbIle, ¥ 
KOHWeHTpauusd aTtomos O%*. Tipu BblgHCieHHH BeJIMUHHbI [OH] mpi mpeqnomaray 
YTO %) = Yon. Takoe mpesnomoxenve CipaBeIMBO, MO KpalHeli Mepe, C TOU! 
cTbio 20—30% , MOCKObKY 4HCa IIe€KTPOHOB B STHX YaCcTHIWAaX OTMHYAIO! 
Bcero Ha 12%, a HHTCHCHBHOCTb JIMHUN 16BMacc-cNeKTpe CBOOOAHOFO FHApPOKCH 
jlaxke mpu 70 298 (2°) He mpeBbiiaer 25% MHTeHCHBHOcTM MH 17. (O ToM, t 
MHTe€HCHBHOCTb JIMHHH 16 B Macc-cnekTpe OH Meubllle, vem MHuH 17, cBugeETeI 
CTBYIOT H HallM OMbITbI MPH HA3KHX [aBJIeEHHAX, B KOTOPbIX Obi] OOHapyxKeH C 
N10 H30bITOUHOH HHTeHCHBHOCTH JIMHHH 17, HO He OOHapy2KeHO HM3ObITOUHOH Fh 
TeHCHBHOCTH HHH 16.) 

Takum o0pa30M, Macc-ClleKTPpOMeTpHuecKHe H3MepeHHA NOATBeEpXMLaloT Had 
ye B MpOMyKTax pa3pxAya B Mapax BOAbI 3HAYMTebHOH KOHIeEHTPalluH aTOM 
O. BeraeT Bompoc 0 MexaHH3Me UX OOpa3z0BaHHA B paspxse. 

{3 ycraHoBleHHoro HeaBHo (akTa OTCYTCTBUA 2HEPr aKTHBaUWH B HOHE 
MOJIEKYJIAPHbIX peakuHAx (111?) cnelyeT, uTO K OOpa3s0BaHHtIO aTOMoB O B pé 
pate JOUMKHbI NPHBOAMTb, MO KpaHHeH Mepe, ABa lpolecca 3 


OH* + H,O0 > O -+/H;,0+t + 58 kxam/momp; 
OH + H,O* > O + H,O0+ + 47 Kkaa/Moub. 


IIpv MoBbILWeHHOM JaBJIeHHH STH MpOlecchi JOJ2KHbI HrpaTb Bce OOsbILyIO por 
Bo3MOXKHO, 4TO HMCHHO C 9THM CBA3AHO CJIOXKHBIeecH paHee MHeHHE O MaJK 
joe aromos O B mposykTax paspajla B Mapax BOJbI, ONMpaBlieeca Ha OMBIT 
MpOBeeHHble MPH HH3KUX aBJICHHAX (eCATbIe MHJIJIMMeTPa PT. CT.) H HaXOLH 
WleecA B MpOTHBOpeyHH C ONbITaMH ABpaMeHKO, MpPOBeeHHEIMH Ip aBJeH} 
HECKOJIbKO MHJJIMMeTPOB PT. CT. OTO MpeAcTaBuJeHve coriacyeTca TakxKe c Tel 
4TO aTOMbI O He ObIIH OOHAPyKeHbI HAMM B OGNACTH Ooulee HU3KHX aBleHH. 

Asropbl IpusnatTebubl akat. B. H. Kongparbesy 3a WeHHy!0 JucKyccHto 
A. A. Byaarosoii 3a nomollb B padore. 


Tocrynus0 
28 1V 1957 
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* Os u HeOz mo macc-cnektpy He ObitH o6HapyKeubl. 
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Aoxnanp Akajemunu nayr CCCP 
1957. Tom 117, Ne 4 


PHSHTECKAA XHMHA 


tO. B. TJIECKOB 


OBPASOBAHHE JIBYX- HU TPEXBAJIEHTHOFO CEPEBPA 
B WEJIOUHbIX PACTBOPAX HA BPALJAFOUEMCS JMCKOBOM 


IJIEKTPOJIE 
(ITpedcmaeaeno axademuxom A. H. ®pymxunoim 21 V 1957) 


“QUeKTPOoKUuCcIeHHIO cepeOpa NocBauleH pa pador. AHOAHBIe KpHBBIe 3a- 
piKeEHHA CepeOpAHOrO SvIeKTpoya B pacrBopax NaOH umewr yee crynenu, 
OTeHUMAJIbI KOTOPbIX OJIM3KH K PaBHOBeCHbIM NOTCHUHAIAM Pagiag,o = 0,344.8 
Pag,OjAg.0, = 0,07 B. TpeTbaA cCTyleHb COOTBETCTBYET BbIJeJICHHIO KHCJIOpo- 
a. Ilo-suquMOMy, pH JocTaTOuHO MasbIX MMOTHOcTAX ToKa Ag o6paTHMmo 
KuCJineTcA B Ag,O u yanee B Ag,O, (1). CormacHo ypyro# tTouke speuua, 
gO, BOSHHKaeT He HeMOCpeCTBeHHO B pe3ysIbTaTe 9/IeEKTPOAHOrO Mpouecca, 
a pH pacnaye oOpasyrollerocA NepBoHayaJIbHO Ha 3JIEKTpOse BbICLIETO OKHC- 
Jia cepe6pa (?). 

_ Ilpu okucmeHuu o30HoM B_ pactBopax NaOH nopouku Ag u Ag,O mpn- 
OOpeTaioT NOTeHIMaN, ONM3KHH K paBHOBeCHOMY NOTeHIMay ?a¢,0,\A¢,0, = 
= 0,79 B. IIpu yqanenuu okMCAMTeIA NOTeHWMa NaqaeT WO Pag,ojag,0,- Io- 
BUJUMOMY, B IeJIOUHBIX PaCTBOpaX TPeXBaJIeHTHOe CepeOpo MpakTHYeCKH He- 
ycrowuueo (*). IIpH anoqHom okucsleHuH uoHOB Ag* B HeliTpasIbHbIX HM KHC- 
JbIX pacTBOpax, cofepxKamlux atonpr NO;; ClO;, SOF u F, o6pasyrwrca 
CMEINAHHbIe COCAHHEHHA OMHO-, ABYX- WH TpeXBaJIeHTHOrO cepeOpa (+). 

Vonbl AByX- HW TpexBaJieHTHOrO cepeOpa TepMOAMHaMMYeCKH HeyCTOMYHBDI 
B BOJHbIX pacTBopax (°). 

Hamu copmectuo c Bb. H. Ka6anospim (°) 6blma ompeqemeHa pacTBOpHMOcTb 
Ag2O B KOHUeHTpHpoBaHHbIx pacrBopax KOH xu 6piio0 noKa3aHO, 4TO HOHDbI 
OMHOBAJIEHTHOFO CepeOpa OOpa3syloT TpexbAePpHbI OMHO3APAHbIM KOMIMIEKC, 
cocTaB KOTOpOro MOxeT ObITb BbIpaxKeH Popmyvionw [Ag,O(OH), 1°. 

MexaHu3M OKHCJIeHHA CepeOpsAHoro d/eKTPOa B WeOUHbIX BJIEKTPOMHTAX 
NO CUX MOp ocTaeTCA HeBbIACHEHHbIM. B yacTHOCTH, H€H3BeCTHO, IIpOXOAUT JH 
OKHCJIeHHe B TBEPAOH (base HIM HOHbI CepeOpa NepexoOAT B pacTBOp H Jasiee pas- 
pAxKaloTcaA Ha deKTpoge. Ilostomy HaM MpecTaBJANOCh HHTEPeCHbIM H3YUHTb 
aHOJHOe OKHCJIeHHe H BOCCTaHOBJIeHHe WleOUHbIX pacTBOpoB Ag2O. 

B kavecTBe aoa Mbl MCNOMb30BAaJIH 30JIOTOH 9eKTPOL, KOTOPHIH LA aKTHBA- 
WMH Neped HavaJioM OTAeJIbHbIX H3MepeHHH NOABepravicA NOMepeMeHHO KaTOLHONi 
M aHOJHOW nomapusauuu Bl N HeSO.z. MpicHumasu KpuBble B pactBopax KOH 
(8,4—13,4 r-9KB/a), HacbiltjeHHbIx AgeO, np pa3IHUHbIX CKOPOCTAX BpallleHHA 
WIEKTPONa; OHA H3 KPHBbIX B KaveCTBe MpHMepa IipuBeenHa Ha puc. | (KpuBas J). 

OjHoOBpeMeHHO c OKHcIeHHemM AgeO Ha aHOJe MpOucXOANT MapaJie bub 
mpolecc — BbiqeseHve Kucopona. JA Toro, YToObl OTAeMTb TOK, HAyULHH Ha 
Apollecc OKHCeHHA CepeOpa, 3aBHCALIMH OT HHTCHCMBHOCTH NepeMeLIMBaHHA, OT 
roKa, Uyulero Ha mpollecc paspxAa THAPOKCHJIbHbIX HOHOB, He 3aBHCAlero pu 
JAHHBIX KOHILCHTPallHAX WleOUH HM CHaX TOKa OT MepeMellIMBaHHA, Mb NpH- 
MCHHJIM MeTOX Bpalitalolleroca JucKoBoro auleKTpofa. KommuecTBeHHad TeOpuA 
KOHBEKTHBHOM Judby3suu K Bpalilatoujemyca Wucky Opa paspaOorana B.T. Jle- 
su4em (7) H 3aTeM NOfTBepxKeHa Ha ombite (*). Ilo reopuu Jlesuya, B cayyae 
JIEKTPOXHMUYECKUX MPOWeccoB, CKOPOCTb KOTOPbIX ONpesetaAeTca udhpysueli 
earHPYIOWMX YaCTHIL K SeKTPOLY, MPH NOCTOAHHOK pa3HOCTM KOHWeHTpalnn 
3 cepeslMHe pacTBopa HU y MOBepXHOCTH AMCKOBOLO J/eKTpOsa CyllecTByeT UpAMAaA 
IPOMOPILMOHAIbHOCTh Me@XKLY CHIOH TOKa H KOPHeEM KBapaTHbIM H3 YrJIOBOH 
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CKOPOCTH BpallleHuA sieKTpOka @, SKCTPAaMOAUAA Ha w = O pu nocie aa 
BeIHMYHHe KOHUeHTpalHOHHOM NOAPH3allMA ROMKHA aBaTb 3HayeHHe TOKa 
— (0. B Halllem cmyyae oka3aiocb, 4TO Ip PUKCHPOBAaHHOM 3HaveHHH MOTeHLE 
la BeEIMYHHa TOKa i MMHeliHO 3aBMCHT OTV® (PHC. 2). SkcrpanoupyA MOMyyE 
Hble JKCMePHMeHTAJIbHO ANA pasIM4HbIX MOTEHIMAJIOB mpAMble Ha ee 
= 0 (puc. 2), MbI BblqenuM TY YacTb OOWLero TOKA, KOTOpad He 3aBHCHT 
pocru BpaliieHuad ailexrpona (puc. |, 2). PacuetHasd KpuBad 2 OTBeYaeT BbI Teen 
ona. \ , 

ee 3HaveHUA WOTHOCTeH TOKa, COOTBETCTBYIOUHe KPHBOU 2,43 OOULE 
aHogHoro ToKa (puc. 1, /), MbI MomyyHM pacdeTHyto MOvIA pH3aWMOHHY!O KPHBY 


mafome 


mafcm® 992 5 
08 
0,99 
06 | 
0182 | 
078 
2 ye) 
N13 
167 | 
0 0,64 6 
0 20 
Yo ——~ 
Puc. 4 Puce. 2 


Puce. 1. AnoqHble NOMAPH3aHOHHbIe KPHBbIe, CHATLIC Ha Bpallato- 
WWeMCA JHCKOROM 30/I0TOM 9eKTpose B2,3-10-4 N pacrsope Ag2O 
B 13,4 N KOH. Ckopoctb spamenua sektpoza 3100 0o6;MHH. 
1] — 9KcMepHMeHTambHaA KpHBas; 2 — pacueTHad KPHBas BbIsewe- 
nua Oo; 3 — pacueTHad KpuRad oKHceHHA AgeO 
Puc. 2. SaBucumMocTb MOTHOCTH ToKa (puce. 1, 1) OT yrmoBOl CKO- 
POCTH BpalleHHA SeKTpOa 


okucmenua AgeO (puc. 1, 3). Kpupas umeer 2Be BOJHBI, BbICOTa KOTOPbIX Ip 
NOpIMOHaJIbHa BeIMYHHe V & HW KOHICHTPallHH OJHOBAJICHTHOFOCepeOpa B pactE 
pe H oMpeyeiaeTca, CeOBaTeIbHO, CKOPOCTHIO Anpy3HH HOHOB [AgsO(OH): 
K aleKkTpony. [leppax BOuIHa OTBeEYaeT OKHCIEHHIO 3THX MOHOB 0 Ag2O2, KoTOp 
MOCTeMeHHO MOKPbIBaeT SICEKTPOA YePHbIM HaJIeTOM 
2 [Ags0 (OH).|— + 40H- = 3Ag202 + 4H2O + 66. 

Ilno0THocTb MpesebHoro TOKa (BbICOTa BOJIHbI) paBHa BeJIMUMHE NpeeJIbHC 
TOKa MOJYYeHHOH ZKCMepHMeHTAaJIbHO KaTOAHOH NOMApPH3alHOHHOH KPHBOH Bi 
CTaHOBJIGHHA HOHOB CcepeOpa B TeX Ke pacTBOpax AO MeTasIMYecKOrO cepe 
(puc. 3). Bropaad BomHa BBOe BbIllle NepBOH HU, CIEIOBaTeIbHO, COOTBETCTB} 
oxucnenuio [AgsO(OH)2] 20 oxucu TpexBaseHTHOrO cepeOpa. OxucseHHe B Of 
UX CYUaAX COMPOBOXRMaeTCA 3aMeTHbIM MepeHallpAxXeHHeM, TaK Kak HakJ 
o6eHX BOJIH B MOyNOrapHpMuyecKOH CHcTeMe KOOPAMHAT (COOTBeTCTBeEHHO OQ. 
Hu 0,06) Oobile paccunTaHHOrO NO dopMywe KOHWeEHTPauHOHHOH NowApusall 
(0,058 u 0,029). 

TakuM 06pa30M, Np NOMOLWIM HOBOrO MeTONa pasteleHHuA Audppby3sHouHort 
Hequpy3HOHHOrO TOKOB Ha BpalllaloluleMcA JMCKOBOM 9d/IeKTpORe OAHO3HAt 
OKa3aHO, TO Np aHOAHOM NomApHsalun pacrBopos AgeO B Kpenkoli me0un 
peOpo oKucasetca Wo AgeOs, a Mp OcTaTOUHO BbICOKHX NOTeHIMalax — 
TpexBasleHTHOoro. BenwunHa TOKa ONpeyemseTCA CKOpOCTbIO Anddpy3HH UO! 
OJHOBAIeCHTHOrO CepeOpa K IIeEKTPOLY; CeLOBaTeIbHO, Mpolecc OKHCJeHHS 
BOCCTAHOBJICHHA OKHCJIOB CepeOpa MOXKeT HATH Yepes PacTBOP Cc GOMbIUHMH C 
pocTsamu. 
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I]pu mpoBeseHuu 9THX ONbITOB HaMH ObIO OOHAPYXKeHO, YTO NOTeHWMa 31eKT- 
la, MOKPbITOTO OKMCaMH AByX-H TpeXBaJleHTHOrO cepeOpa mpu o = 1,0 B 
M UpekpauleHHH aHOQHOH MOApH3alMH HeMeWIeHHO HauHHaeT cmallaTb 
yepe3 HECKOJIbKO MHHYT NpHHuMaer 3HaueHnHe 0,6 B; CKOMbKO-HHOY Jb 3amerHOrt 
JlepxKKU Mpu MoTeHWuase cucrembl Ag2O2/AgeOs3 He HaOmoqanocb. OuepugHo, 
€XBaJIeHTHOe CepeOpo BeCbMa He YCTOHUNBO B WLeIOUHBIX pacTBopax. 

Mb! chenaiM MonbirKy OleHUTb ycroHunsoctb HoHoB Ag!'. B pacrsope KOH, 
XOMAUeMCA Hal ocankom Ag2O2 (nowyYeHHbIM OKUCeHHem AgNOs npu nomo- 
ta, K2S20, (°)), MOTeHWMa Bpallalollerocd HellomApusyemoro maaTHHOBOrO 
eKTpOJa MpHHuMaer 3HayeHnHe 0,34 B (cTa- 


MOHAPHbIit oTenuMan Ag B ieNOUHEIX pac- ma/jom? 

opax AgeO). Cuataad B TaKoM pacTBope gf 

aTOMHad MOMAPWSal\MOHHad KpHBad MMeeT 

pelembubllt TOK, NoKasblBalollHit, yTO pac- 0a eee 


Bop HacbiileH AgeO. Dror pacrBop nomBep- ~ 
asicH AHOJHOMY OKHCJICEHHIO Ha 30JIOTOM 06 «O32 
JIeKTpowe Mpv oTenwHvale 0,73 B (BbIHOC- <~— 
bIM KaTOJOM) B TeYeHHe HECKOJIBKUX CYTOK pyc, 3. Karoqnan nomapwsanwonnaa 
AA YWaIeCHuYA CJIETOB BO3MO2KHbIX BOCCTAHO- KPHBacd, CHATAA Ha Bpalilaroujemca 
uTeeH. Iloreniual morpyxeHHoro B pac- AucKoBOM 9yeKTpoge B 2,3-10-? N 
BOP Bpalljaiolleroca HenomapHsyemoro Mvia- PactBope Ag2O B 13,4 N KOH. Cxo- 
| pocTb BpameHHaA 9eKTpona 3100 
MHOBOTO 2/leKTpOfa MOcTelleHHO MeHAeTCA eae 

ipu stom or 0,34 fo 0,57—0,62 B. Takum 06- 

1430M, B paCTBOpe CO3aeTCA AOCTATOUHO BbICOKAaA KOHIMeCHTPall¥A JBYXBaJICHTHO- 
0 cepeOpa, KOTOPOe BMeCTe C OMHOBAJICHTHIM MH ABJIAeTCA NOTeHIHaOMpeles Al0- 
uuM. [Ipexpailenve BpallleHHA N1aTHHOBOPO IJIeKTPOa BbISbIBaeT Pe3KOe YMCHb- 
HeHue ero NOTeHLHaJla, KOTOPHIN NpH BOSOOHOBJIEHHH BpallleHHA ONATh MPHHUMAa- 
T 3HaueHHe OKOIO 0,6 B. IIpu npekpalleHuu aHOHOH NoApH3allMu 30N0TOrO 
MEKTPONAa MOTCHWMa/ BpalllarOukerocA MWaTHHOBOFO SJeCKTPOAa MeMICHHO (B Te- 
leHHe HECKOJIBKUX 4YacoB) cnagzaeT Jo 0,34 B. Ilo-BuquMomy, NpHunHa 3TOFO AB- 
ICHUA 3aKMIOUAeTCA B TOM, 4TO HOHbI JBYXBaJIeHTHOFO CepeOpa HeYCTOHYMBBI B 
30],HbIX PaCTBOPaX HM NMOCTeNeHHO BOCCTAaHAaBJIMBAalOTCA JO OMHOBAJICHTHOTO Ce- 
yeOpa (3a CueT BbIJeeHHA Oz WIM OKHCJIEHHA ClyYaHHO NMOMaBLIMNX B pacTBOp 
IBIMHOK). Bo3MOxKHO, 4TO WWIaTHHa Me@JWIeCHHO PIyYOOKO OKHCJIAeTCA, BOCCTaHa- 
3IMBadA WOHbI cepeOpa Jo Ag u Jamee Jo MerTasuia. 

Ha HeyctoliunpocTb HoHoB Ag!! yKa3biBaeT H TO OOCTOATEJLCTBO, UTO MPH pac- 
‘BOPCHHH XMMMYeCKOTO HM aHOZHOrO ocayka AgeOs, Nomy4eHHOrO Ha 30J1I0TOM 
WIEKTPOe, B KpemKom pacTBope KOH cepeOpo nepexoguT B pacTBOP TOJIbKO B 
sate uoHOB Ag! (Kak ObINO ONpeemeHO CHATHEM KATORHOM NOAPH3al\MOHHOH 
<PHBOH B 9TOM pacTBOpe). 

Hecmorps Ha Mawlyio ycroiunpocTb uoHoB Ag! B pacTBope, NomyyeHHble 
|JaHHble MO3BOJIAIOT 3aKJIOUHTb, YTO OKMCJIMTeJIbHO-BOCCTAHOBUTeJIbHbIe Mpowec- 
‘bl HA CepeOPAHOM 9dJ/eKTPOe B WKeJIOYHOM J/IEKTPOJIMTe MOryT HATH He TOJIbKO 
3 TBEPAOH dase, HO M Yepe3s pacrTBOp. 

IIpuuouly rayOoxyto 6marogapHoctb akan. A. H. OpymKuny 3a npeqnoxe- 
ive TembI u mpod. Bb. H. KaGanosy 3a WeHHble COBeTHI, BbICKaSaHHbie pH OOcyx- 
[CHHH MOJIYYeHHbIX Pe3YJIbTAaTOB. 


Mucrutyt dusnyeckoh xumuu Tloctynuso 
Axkaylemuu HayK CCCP 14 V 1957 
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@H3HYECKAA XHMI 


C. WH. PEMIMEJIb 


K BOMPOCY O CBOMCTBAX NPOME)KY TOUHbIX 
YIJIEPOJI-KUCJIOPOAHbIX COEJIMHEHMM ; 


(IIpedcmaeaeno axademuxom A. H. @pymnunoim 21 V 1957) 


MoxKHO CUHTaTb YCTaHOBJICHHbIM (pakT CYIULeCTBOBaHHA IIpOMeKYTOUHBIX 
JlepOA-KUCOPOAHbIX COeEMMHeCHHH, OOpasylolluxcaA pH aKTHBMPOBaHHOHM CO. 
WMH KHcNopogya yrviem. 

[IpeacrapsleHuat O MpOMexKYTOUHBIX OKUCIax yrulepowa OblIM MpuBJeUer 
B uacTHOCTH, Hamu (1,”) 21d OOOCHOBAHHA MeXaHH3Ma ABJICHHH, OOYCOBIMBE 
WIMX BOSHHKHOBeHHe OOuIbINOrO NepeHaNpAXKeHUA Ha YFOJIbHbIX aHOAaX aJtON 
HHeBbIX BaHH. CormacHO 3TOMY MeXaHH3My epBHYHbIM pe3yJIbTaTOM pa3ps 
KHCJIOPOACOMepKallMx MOHOB Ha YFOJIbDHOM aHOfle ABIAeTCA OOPa3z0BaHHe IJK 
TPOXMMMYECKH AKTHBHBIX IIPOMe@2KYTOYHHIX YrlepOA-KHCJOPOHIX COeMMHEHI 
Caa3H XeMOcOpOupoBaHHOroO KHCOposa C pellleTKOHK yrsiepoda BO BpeMeHH Tle} 
pacmpefesAtoTca, YMpOUHAIOTCA, HM KOHEYHBIM Pe3yJIbTaTOM STOTO MIpoLec 
aABsAeTcA (bOpMHpOBaHHe UM LecopOuHA ras00OpasHbix OKUCIOB yrsepona. B ¢ 
Jy 9HeprervyeckOl HEOMHOPOAHOCTH YrOJIbHOM NOBEPXHOCTH MPH MaJION MIOT! 
CTH TOKa pa3pa UeT Ha HaWOoslee AKTHBHBIX e€ YUACTKAaX C OOPasOBaHHeM Hi 
6osee MPOUHDIX CBASeH KUCMOPONa C yrViepOAOM pH CpaBHUTeJIbHO HU3KOM aH 
JOM MOTeHIWMale (MOUTH OTBeYalOlleM CBOGOAHOM sHeprMH peakuHH Al2Os 
+ 3C = 2Al + 38CO).C yBernueHvem MIOTHOCTH TOKa pa3spxy pacmpocrTpaHa 
CA H Ha MeHee AKTHBHbIE yuaCTKH, Pe BCJIeCTBHe MeHbleH 9HEprHu COpOL 
KUMCOpOa paspA BO3MOXKEH JIMUIb pH Oosee BbICOKOM NOTeHMHaJe. CooTE 
CTBeHHO 3TOMY HOHHDI OOMeH KUCJOPOIOM MexLy OOpas0BaHHbIMH pH 60, 
BbICOKOH MJIOTHOCTH TOKa MpOMeXYTOUHBIMH OKHCJIaMH B aHOyle HW KUCJIOpPOD 
Jlep2KallWMH HOHAaMH B QJIEKTPOJIMTe MPOMCXOAHT pH Oovlee BLICOKOM NOTeHy 
Jie; 3TO HaOOaeTCA B TeYeHHe MHOFHX JeCCATKOB MHHYT, Jake nocsie CHAE! 
oTHOcTH ToKa Ha 30%. II]pH mpombillimeHHOH MIOTHOCTH TOKAa, MO-BHAHMO 
BbIeseTca wucTad COez BcseqCTBHe 3IeEKTPOXHMHYeCKON JecopOuHnH. 

YNOMAHYTAaA BbIe cTaluA POPMHUPOBaHHA H WecopOunNH ras00OpasHblx O 
COB yrulepola ABJIAeTCA HanOoIee 3aMeIeCHHOH, OOYCJIOBIMBAaIOWeH HaJv 
aHOJHOTO NepeHanpAxKeHHA B aJIIOMMHHeBbIX BaHHaXx. 

B HaCTOALeM COOOMLEHHH COXepXKUTCA elle OHO NOKa3aTeIbCTBO TOFO, 
mpu 960° noreni{uas yrouIbHOrO aHOa OMpesedaeTcs He NaplWaIbHbIM Jal 
HueM Oe B ra30BbIX My3bIPAX NO YrOJbHbIM AHOJOM, KaK CUMTAJIOCb PaHblll 
He NepeHallpA*KeHHeM €fO BbIJeJICHHA, A HMCHHO 3JIEKTPOXHMHUECKH AKTHBHI 
yrvlepOl-KHCJIOPOAHbIMH COCEAMHEHHAMH, OOPa3OBaHHbIMH MpH BbICOKOM aHoy 
NOTeHWMayle, H YTO MepeHalpAxKeHHe OOYCIOBJIEHO 3aMeVJICHHOCTHIO HX pa: 
2KeHHA. 

TlocraHoBka ONMCbIBaeMbIX HW2Ke OMbITOB OCHOBaHa Ha Tipveme, Mp¥Mel 
MOM B CJlydae BOJHbIX pacTBOpoB c 1937 r. (°). 

YroubHbIi anon 2 (puc. 1), umeroun cbopmy MpoOupKH, NoAApHsoBaH C 
Py2kHOM cTopoHbl. BuyTpu Hero Take UMeeTCH HEMHOTLO SJIeCKTPONHTAa HU YP 
HbIM crepxKeHb J, CTYKaulHH KHCIOPOAHO-yrOJIbHbIM 3JIEKTPONOM CpaBHeHUs 
Vismepeuua norenivasa yroubHoro aHoda (Ha AudcbysHoHHol ero cropone 
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1OCHTCJIBHO KMCJIOPOAHO-YrOJIbHOre SIeKTPOla CPaBHeHHA BeJIMCb C MOMOLILbIO 
aMNOBOrO NOTCHIWMOMeTpa C BXOJHbIM CONPOTHBeHHeM 2- i0’ om*. Cua ToKa 
@KAY aHOAOM HW XKeJe3HbIM DMadpparMMpoOBaHHbIM KaTOJOM MOMMepxKUBaacb 
TeveHHe ONMbITOB OOLIMHO NOcTOAHHOH. B repBoli cepHu ONbITOB Su1eKTPOMH- 
OM CilyKHIa cMecb KC] — NaC] — NaeSOz (r. ma. 565°). Tommuna jua 
yrombHou npoOupku cocrapisaga 1,0—1,5 mM, Hapyxubili quamerp 13 mM. 
Tlocule BKOUeHHA TOKa Yepe3 HeKO- 
TOpoe BPeMA HauHHaJICA pocT NOTeHWMa- 
Jia aHoOja C BHYTpeHHeH, Auddy3vonHou 
cTOpoHbl. Tak, B OJHOM M3 OMBITOB, pe- 


k norenuuomerpy 


OK 


/Kene3o yi i] 
(AY : O12 
Vi eo: 
| te HAH Ss 
Hy by a Z H Ss 
SS aeAZie => 
BH HAG eg 
HR 28 0% 
a Hes H- Le 4 
Ky aS 
; Ss 
a == 
\ $8 
\ S° 906 
se Kopynd "0 30 60 Hcek 


Puce. 1. U3meputenbuaa auelika 
C yrOJIbHOU MpoOupKohH — aHo- 
OM, BHYTpH KOTOpOM Haxo- 
WMTCH YYOJIbHO-KUCIOpO THEI 
3NIeKTPOL cpaBHeHHA 


Puc. 2. SapucumocTbh MepeHanpaKeHHA Ha 

BHYTPCHHeH, MOJIAPH3OBaHHON, NOBepXHOCTH 

yPOJIbHOTO aHOJa OT BPeMeHH TMOCMe BKJIO- 

YCHHA 3IEKTPOMH3a. OuexTponuT KC] — 
— NaCl — NaeSOa mpu 650° 


3YJIbTaTbl KOTOPOrO MpefcTaByieHbl Ha puc. 2, ocle BKJIOUCHHA TOKa 
cuyiorio 1,0 a ye uepe3 20 cexk. nNoTeHlval Anddpy3sHoHHOk cTOpOHbl 
aHofla cTal Ha 0,24 B NoOOKUTeIbHeEe YFOJIbHOrO 3JIeEKTpOMa CpaBHeHHA. 

T]pu BbIKOUeHHH TOKAa HHKaKOrO CKau- 
Ka aHOJHOrO NOTeHMWHMaa He ObIWIO (YTO yKa- 
SbIBaAeT Ha OTCYTCTBHE CJlaraliollel u3-3a 
TR), noTeHwHad cradt Me{IeHHO CHM KaTbeAr 
M 3a 2 MHH. CpaBHAJICA C NOTeHINasIOM 
SuleKTPpOa cpaBHeHHA. Ora %Ke KapTHHa 
HaOsl0Jalacb Mp MOBTOPHOM BKJIIOUeCHHH 
Toka. KpuBaa Ha puc. 2 nocTrpoeHa no 
3alNHCAM aHOAHOrO NoTeHWHasa Ha Auddpy- 
3HOHHOH cCTOpOHe IPH OAHOM H3 .TaKHXx 
BKJIIOUCHHH (Mp cue TOKa 0,3 a HU TemMe- 
patype 650°). 


<a 


@ aHooa 


atrenue Ha Ouapmpy - 


SUOKHOU CIM0poH 


Nepenanp 


OO pith 


20 


10 


B Apyrou cepuu ONbITOB 3JIEKTPOJIMTOM 
CJIYXKHJI KPHOJIMTO-FIMHO3eMHBIH paciaB 
(NasAIF, 60,5 Bec. % ,AleOs 4 Bec. %, AIFs 
35,5 Bec.%). 3a 30 MuH. aueKTpomH3a IpU 
cule ToKa 1,3 a noTeHuHal Auddpysnou- 


Puc. 3. SaBucumocTh mepenalpsxKeHHA 
Ha BHYTPeHHeH, HeMOAPH3OBaHHOH, M0- 
BePXHOCTH YIFOJIbHOTO aHOjla OT BpeMeHH 
MOcyIe BKJIOYCHHA SJIeKTpOMH3a. OueKT- 
pOJIMT — KPHOHTO-rIHHOSeMHbIM == pac- 


Ss maBp mpn 950° 
HOH cTOpoHbI Bo3spoc Ha 0,125 B u Npo- 


qommKal pactu (pve. 3). B 2sTom cayyae TOMMHHa THA YFOJIbHBIX Npoou- 
pOK — aHOJOB cocTaBAa Oo ONbITa 3 MM UH NOTeHIMad AuGpysHoHHOH cTOpo- 
HbI BO3PaCTaJI OUeCHb MEJJICHHO; K KOHILY OMbITa TOJMMHHA Ha Oblla BCerO OKOJIO 
0,5—0,7 mo. IIpu Bplk10ueHHH TOKa NoTeHiMas Wuddy3HOHHOU CTOPOHbI, B OT- 
JIM4Me OT ONbITOB NepBol CepHH, Maal NpakTHyecKH cpa3y 0 HYIA. BosMoxHO, 


Se IIpu MaJIoM OObemMe SJIEKTPOJIHTAa HSMCHEHHA eFO COCTABA H3-3a BOSHHKHOBCHHA JBOMHbIX 
SJIEKTPOJIUTHYCCKUX CJIOCB HU H30HpaTeJIbHOrO BNUTbIBAHHA KOMMOHECHTOB PpacivlaBa, BEPOATHO, 
BeJIUKH, HO STO HE HMeeT 3HAYCHHA Osarolapa TOMY, UTO H AHO H SIEKTPO CpaBHeHHA CAeJIaHbl 
H3 OJMHAKOBOTO MaTepHaJa. 
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9TO MOJIHOCTbIO HIM YaCTHYHO OObACHHETCA Oosee BLICOKOM TeMNepaTypoH (F 
100° sprue). Mnrepecno, uTo eciM TOK CHH3HTb JIMUIb Ha 30%, TO MOTeHUHa 
judpdby3HoHHOH CTOpOHbI B TeYeHHe NO Kpalinei Mepe 2 MHH. (MOKa WWIO HaOJIK 
JeHHe) OCTaBaJICA HeH3MeCHHbIM. OTO HaOlOJeHHe CoBNayaeT C HalHMH H3Me 
PeHHAMH C NOJApPH30BaHHON cTopoutt (,”). 

TlocremeHHoe NOABJIeHHe NepeHallpAXKeHHA Ha HENOJAPH3OBAHHOH, BHYTPeE 
He CTOPOHe yrOJIbHOH MmpoOupKH — aHOja NOATBepRaeT H3JIORKeHHHIM BILL 
MeXaHH3M BO3HHKHOBCHHA MepeHanpaAxXeHHA HM COBEPWIEHHO HE MOXeT OBIT! 
OObACHEH C NO3MILMH NpexKHHX BO33PeHHH. 

Kpome 9Toro OCHOBHOrO BbIBO,a YMeCTHO YKa3aTb ceLyroulee. JIMHeHHA 
CKOpOCTb cpa6aTbIBaHHA YFOJbHOTO aHOa B NocseqHem onbite (mpu 770°) cc 
CTaBJAJIa OKOIO 5 MM B uac. CieqOBaTeJIbHO, CKOPOCTb NPOHHKHOBCHHA XeN 
copOMpoBaHHOro KuCOpoya Ha Aupy3HOHHy!0 CTOPOHY OblJia He MeHbLe 3TO 
BeIMYHHbI. CyqaA 0 pvc. 2, CKOpOCcTb IPOHHKHOBeHHA KHCOPOa CKBO3b YTO 
mpu 670°, T. e. mpH Oomee HH3KOH TeMNepaType, MOXeT ObITb 3HAYHTE/IbH 
Ooulblue, Aa HMeHHO Oovblwe 1 MM B MHHYTY. 

KayecTBeHHO TaKkOe %K€ COOTBETCTBHe CKOPOCTeH HaOsIOMasOcb H B pyr 
ombitax. B 3TOM HeT HHYero NapafoKcCaJIbHOTO, TaK KaK Pa3HOCTb MOTeHIHaJO 
Mex]y Aupdy3HOHHOH CTOPOHOH aHOa HM KMCJIOPOAHO-YIOJbHbIM JeKTPOLO! 
CPpaBHeHHA BO3HHKAeT TOJIbKO 3a CYeT YIVIepOJ-KHCJIOPORHbIX COeCMHEHHH HE 
PaBHOBeCHOTO COCTaBa, oOpas0BaHHbIX PH MOTeHUMae, 3HAYHTEbHO BbILe PaBHC 
Becnoro. [Ipu Ooee BbICOKOH TeMMepaType CKOPOCTb MepepacnpeseeHHA CBS 
sel KHCOpofa c peilleTkOM yrulepofla BbIllle H peaKIMA TOPeHHA 3aBepliaeTc 
B OoJlee TOHKOM Cil0e YIvIA Ha NOMAPH30BaHHOM ero cTopoHe. 

Hakouell, oOpailaeT Ha ceOd BHUMaHHe CTporo orapudMuyeCKH BU 3aBH 
CHMOCTH MexKy NepeHalpsxKeHvem Ha AMppy3sHOoHHOH cTopoHe HW BpeMeHen 


(puc. 2). 


. Ypalpcknli slecorTexHu4eckHit MHCTHTYT Tlocrymuso 
CBep AJIOBCK ; 18 III 1957 


UWHTHPOBAHHAA JIMTEPATYPA 


*C. HW. Pemneas, JI. Tl. Xogax, JAH, 75, N 6, 833 (1950). 2C. H. Pew 
newb, JI. Tl. Xomax, DKIIX, 26, N 9, 931 (1953). 3 AH. OpymMkuuH, KOX 
10, 568 (1937). 4C. HW. Pemnmeas, H. A. Annuesa, Jl. TW. Xonax, DAM 
97, Ne 5, 859 (1954). | 
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Toxnagp AKkanhemun uayrx CCCP 
1957. Tom 117, Ne 4 


@®HSHYECKAA XHMHA 


A. WM. PO3JIOBCKHM 


KPHTHYECKHX YCJIOBUAX NOJDKYTAHHSH TOPHIOUMX TAS3OBbIX 
CMECEH HAIPETbIMM TBEPJbIMM TEJIAMM 
(ITpedcmaeaeno axademuxom B. H. Koxndpambecoim 28 VI 1957) 


Bompoc 0 BO3MOXKHOCTH NOMMKUTaHUuA TOPIOUNX TasOBbIX CMecel HarpeTbIMu 
elaMH MpeAcTaBJlAeT OOJbWOH NPHKMaHOH MHTepec Kak WIA NpoOsem padorTHI 
ABuraTeieH, Tak M WA TexHuKU Oe3onacHocTH. FH. B. Serbgopuy (1) nomyuns 
NpHOJIM2KeHHOE BbIPaKeHHe JIA KPHTMYECKOTLO YCJIOBHA CYULECTBOBaHHA CTAallHo- 
HapHoro TelMJIOBoro pexKuMa NPH NOAKHraHHH OeCKOHEYHOH MJIOCKOM CTeHKOH, 
AMelouleH MOCTOAHHY!O TeMMlepatypy 7's, 

Ts 

2 = 2an\ © (a, T) AT. (1) 


Kp 


0 

SHeCh Jup— KPUTHYeCKOe 3HAYeHHE TEMJIOBOTO MOTOKA M3 3OHbI peak Ha efu- 
HULY MOJ2KUraioueh NMOBepXHOCTH; A — TeMIOMpOBOAHOCTh; A — TenOBOH 3cp- 
@ektT peakuuu; ® — ckopocTb peaklHu; a — Oe3spa3MepHas KOHUeHTpaluA B 
TpamMax Ha | rcmecu, uHeKc | OTHOCHTCA K HeEOCTAaIOWeMy KOMIOHEHTY, KOH- 
WeHTpalluaA KOTOPOFO ONpesemAeT PeaKUMOHHOCNOCOOHY!O YaCTb CMeCH, H3Me- 
HeHHAMH KOHIeHTPallWN OCTaIbHbIX KOMMOHE€HTOB MOXKHO B MpPHOJIMXKCHHOM 
pacuere mpeHeOpeub. 

IIpeHe6peraa 3aBucumocTbio © OT KOHIeHTpalluu cMecH, oOOefHAIOMIelicA 
BOM3H NoBepxHocTu, HW. Bb. SembzoBuy nowsyuaer 


gy = 2\0h® (Ts), (2) 


rye 8 = RT3/A — xapaxtepuctuyeckuli wHTepBasl TemmepaTypbl, A— dHeprua 
akTHBalluu. B (*) 9TO pelleHHe yTOUHeEHO c y4yeTOM MepeMeHHOH KOHIeHTpa- 
WHu WH noxoOua none T u a (3). I]pH nocrosHHOH TelJOeMKOCTH C 


Q,/Q1 = (Ty — T)/(T» —T»), (3) 


yHyekc O OTHOCHTCA K HCXOJHOMYy cocTOAHuIO cMecH, D—xk MpoyykKTam ero 
cropaHua*. 

OroBopuM oco6oe oGcTosTesIbcTBO, He OTMeYaBileeca paHee. Pemenne 
A. B. 3embqopuya OMmMcbIBaeT TOJIbKO TOT Cuy4aH, KOrga TeMiepaTypa ro- 
penua T, mpeBocxoquT Temmepatypy momxKuranna Ts. V3 (3) caegyet, utTo 
mpH 7,—= 7; peakuuaA y MOBeEpXHOCTH MOJIHOCTbIO 3aBepllaeTcA, T. €. CTaHO- 
BHTCA BOSMOXKHBIM paclipocTpaHeHve HOPMaJIbHOrO MaMeHH. ITO 3HayHT, 4TO 
mo60e HarpeToe, KaTaJIHTUYeCKH HeaKTHBHOe Teo, y kKoTOporo T;>T>, 
JOJKHO MOWKUraTh ropriouyro cmecb. OnbIT NoKasbiBaeT, YTO 9TO He Bcerya 
Tak, NOJ»kKuranve B STOM Cy4ae MOMYMHAeTCA ApyruM 3aKkoHaM. Kak moKa- 


* JlokaxKeM ClipaBeJJIMBOCTb yCJIOBHA NofOOuA WIA MaHHOw saad. YpaBHeHHA TenJIO- 
NpOBOAHOCTH HW AupPy3Hu, MpoTeKaiouluxX BAOMb OCH X, B MpeHeOpexKeHHH TepMo_uppysueHt 


UMeIOT BH: 4, 47, po, T)=0, 2 De (um, T) =0 
sos Sip (a, ) ’ dx ea (1, ) 


T 
tre D—xosbpunnent Aubbysuu, e—nvoTHoctb. Boga mepemenuyio H =\ caT, 
0 


Halijem Gil ys Dep d (ah) __ const. Ima cmecefi ra30B OIHM3KOrO MOJIeKyJIApHOrO Beca, 
dx N dx 
KOTOPHIX KOSpPPunHeHTH! Auppy3sHH Hu TemmepaTypompoBofHocTH (A/ce)  paBHBI, 
d(H + a,h)/dx = const. Tlockonpky y mopepxnocta dT /dx = QO u BOTCYTCTBHe kKaTaH3a 
da,/dx =0, const =0, H+ a,h =const’ = Hg + apih, oTKya cuenyer (3). 
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3aHo B (1), ypaBHeHve (1) MpHMeHHMO JH HeMJIOCKHX ycIOBHH B cAyY 
eCIH paquyc KPHBH3HbI NOW KUTAOlleH MOBEPXHOCTH BeJIMK MO CpaBHeHHIO 
napametpom VY AG/AD (Ts), 10 NOpsA,KYy BeJHYMHbI PaBHBIM LIMPMHe 30HbI P: 
aKIHH B IvlaMeHH, KOTOpad jaxKe y MejJICHHbIX TJlaMeH He MpeBOCXOAMT 7 
CATHIX WONeH MUIIAMeTpa. i 
Kak u B (2), Mpa yuere Tepmuyeckoro pacuiMpenua mpunuMaetca T/T 
=T)/T;, tockombKy ® Maso 3a peyeaMu CpaBHHTeJIbHO Y3kOro TeMneparTy! 
s == 
HOrO HHTepBasa Bonus T;. Sto qaer D = Baj' (T,/Ts)se—4!8", rae B —mpe' 
9KCIOHEHIMAJIbHbILi MHOXKUTCb KOHCTaHTbI CKOpOCTH, S—CYMMapHBI mop! 
OK peaKUHH, Ss; TO xe JIA HefocTaioujero KOMMOHeHTa. Pa3marasd SKCHI 
HeHTy B px (4), Mouyuaem 
Ts 
2 —A|RT 5m: ; _(T —T)I6 
Gp = 2hBe~*!8"s(T 4/Ts)8 [aor / (To — To) I® \ (Tp —T)* e—Ts—MdT . 
ab | 
Asropp (2?) IpHHuMaloT Ss = S; = 2, OfHaKO B NOAbIHTerpaJIbHOe BbIpan 
uve (4) BXOMUT He Ss = S,-+ Sy (Sg— Y M3ObITOUHOFO KOMMOHEHTA), a Sj, KOT! 
pblli BPA mH MoxeT ObITb Oombuie equHHUbI. Tlonaraa s,; = 1, HaxoquM 


A 


Gp =2bBe , "OT, To) foots — Te ee 
X (Tp — Ty + 8)) DnB a5 (To / Ts) 9 (Ts — Ts +9) /(T2 To) = 
. AO (a, Te Ce ee ( 
TakuM o6pa30M, Hpv s;= 1 yTouHeHHoe pellieHwe OTJIMYaeTCAH OT npu6m 


X%KCHHOrO BbIpakeHua (2) Ha MHOKUTeIb (T,—T;+ 9)/(T,—T,), B peu 
Huu (7) 9Ta MoMmpaBka JoMxKHAa CocTaBATS (T, — Ts) (T, —Ts + 28) / (Ts— To) 
3aMe€THM, 4TO He Bcerga Ty, — T, > 20. 

[pu nomKuraHuu cMeceH Tra30B, CHJIbHO OTJIMYaIOWIMXCA MO MOVJIeEK VIA 
Homy Becy, ® = Dco/X}= 1. Ilonaraa 3 nocTOsHHBIM, Halijem 


d(H + 8a,h) /dx = const = 0; H + 9a,h = const’ = Hp. ( 


Orcioyja culefyeT, UTO MpH NossKuraHHH cMecei c B= 1 BEMOMHAETC 
ycnosue (T,— T) /(T,—T,) = 9a, /@ 1, KoTOpoe Mpw ropeHHH 9THX cMecéE 
TakxKe NPHOMWKeHHO CNpaBeAIMBO JIA 30HbI peakuwH (°). Bpipamkenue JJ 
Jp USMCHAeTCA B 3TOM CJIyYae TOKO Ha NOCTOMHHBILT MHOmuTenb 1/9%, 

BemHuvHy Qxp Mbl BbIpPasHM uepes Oespa3sMepHbIe KPHTepHH No,obu: 
Gup (T's) =(Ts— T,) Nu/d, rae d— xapaktTepucTuyeckul pa3mep Hos xKurak 
mero Tena. B BbicokoremneparypHolt o6nactu A~ YT; Ana BHeWHel 3aqat 
npu Re>200 Nu = 0,54 Re (°). Orcioga 


T= TE RE Des 
A|RT (typo. $ : d 
FQN (T,— Fo)* ge RE MPM Sa eel ( 


Aik (T,—Tybe2RT2 AAT) a 
(ety) t ee 


rye YU —CKOpocTb ra30Boro MoTOKAa. 

Jlia cyxKeHHA O TOpAAKe peakilHH BOCHOUbSyeMCA JaHHbIMH O BUMAHI 
WaBeHHA P Ha HOPMAJIbHYy!O CKOpOCTb MwaMeHH Up. Jina paga yraeBox 
POO-BO3YINHbIX CMeCeH Un ~ p-& (* *) @ umMeer 3Hay¥eHHA oT 0,25 no 0,4 
VispectHo, uro s=2(1—g), ecm NpokyKTH! cropaHua He AMCCOLMMpPOB 
HbI (1°). Tlosromy MoxHO MOJlaraTb, 4TO y pacCMaTPHBaeMBIX CMeceli OOUI 
NOpAROK PeakUMH HeCKOJbKO Ooubuie NepBoro. IlockombKy BeposTHO, w& 
S; > Sg, Halle Tpesnouomwenve s;~ 1 Heb3A CYHTATb HeOOOCHOBaHHBIM. 

PaccMOTpuM, HacKOJIbKO CorsacyeTca TeOpHA C ONBITHbIMHA JaHHbIMH (24,) 
HW CONOCTABHM Pe3yJIbTATbI BbIUHCMeHHA Cc pacuetamu (7). Heo6xogqumo 7a’ 
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peABapHTeIbHO XOTH Obl IPHOJWKeHHYIO OLCHKY BesIMYHHbI SHEPrHH aKTUBa- 
wu, onpewensiomel 6. B padore (1%) BbruncneHbI 3HayeHHt A aA paga 
OMJIMBO-BOSAYWNbIX CMeceli, A = 26 KKaJ/MOub Jun NeHTaHa u 16 KKan/Momb 
JA BOOpoja. 

Waa cmecu 3% nentana (T, = 2222°K, v= 4 m/cex), npvuumaa s, = 1, 
y= 0,5, Haxoj(MM “3 saBucumocTH T,(d) no JanHbm (1), yo B KOOpyMHa- 
ax Igg—1/T, ToukH yOBNeTBOpHTeIbHO ykKJlajbIBAaIOTCA Ha MpAMyIO Cc 
PJIOBbIM KO3qXPHIMeHTOM, OTBeYaIOWHM A = 27 KKaJ/MOb, B XOPOIeM Cco- 
macHH C He3aBHCHMBIMM JlaHHbimH (1%). B paOore (?) Ja MeHTaHa upH s; = 2 
BBIMeYKa3aHHbIxX YMpouleHHAX DOMyYeHO A = 35—36; nomaran s, = 2, 
2 = 0, Haxojqum u3 (8) A== 33. Ananoruunprit pacuer yun cmecn c 20% H, 
Ty = 1853°K) () qaer Ana sy = 1, ss = 0,5 B OOnacTH Hu3KUX TeMMepaTyp 
MH = 38,5, B oOmacTu BEicoKux A= 20; AH [Apyrux BapvaHToB pacuera — 
HaveHHA, OdsibuMe wa 4--7 Kkan/Momb. Ecuu coctas cBeTumbHoro ra3a 
(") Tor »*e, uTo uw B (?*), TOMbKO y HaMOouee OoraTHIX cpeqH H3yYeCHHBIX 
(1?) cmecet Ty >>Ts. OOpa6otka 3apucumoctu T,;(d) ana cmecu c 20% 
BETHIbHOrO rasa (50% H,) npu v = 1,2 m/cex, T, = 2330°K, s; = 1, sp = 0,5 
aeT A = 32,5. 

IIpu o6pa6orKke sapucumoctu. T,(v) Ama cmeceli cBeTHmbHOro ra3za_ (2?) 
16 wu 20% roprouero mpH s,;=1 sddexTupHaa A = 23 Kkan/Momb mIpH 
ObIUHX V (CONbIUMX Ts), BOSPaCTad Ip MHHHMAJbHBIX CpeqH MCCJIeOBAHHbIX 
rs B 2—4 pasa. B sTHx ycnoBuAX KpuTHyecKkad 7, CHJIbHO 3aBHCHT OT MaTe- 
pMala MOsoKuraroulero Tesla, spPeKT BO3pacTaeT C YBeJIHYeHHeEM CKOPOCTH MO- 
roka. Enje saBcTBeHHee HaOofjamucb 9TH OCOOeHHOCTH B onbiTax (14), B KO- 
TOPHIX TYPOyNH30BaHHbIli MOTOK MO XKHTaJicA HarpeTbIMM cTepKHAMH. Tak, QA 
meHTaHa oipdekTuBHaa A BOspacTaeT B HeECKOJIbKO pa3 OT BeJHMYMHbI NopsyKa 
11—12 kkan/Monb. Bnnanve MaTrepvana cTrepxKHA 3eCb OCOOeHHO BeJIMKO; Tak, 
Up SaMene Hep KaBelolllel CTaIM NWaTHHOH Asia d = 6,3 MM, Vv = 72 M/ceK KpuTH- 
geckad 7, CTEXHOMeTPHYeCKON NeHTAaHO-BOSYIUHO CMeCH NOBbUAeTCA Ha 430°. 

IIpeqcTaBsAeTCHd BepOATHBIM, YTO BCe 3TH OCOOeHHOCTH, OCTaBaBLIMecA JO 
cHX Op He€3aMeUCHHBIMH, CBA3AHHbIC C ABHOM .KaTasIMTHYeCKOM aKTHB- 
HOCTbIO IIOBEPXHOCTH, OOYCJIOBJIeHbI! NMepexoJOM peakUHH H3 KHHETHYeCKOL 
B WudppysvonHy1o oOsactb (°). IIpH Mambix ckKopocTax TeyeHHA MOJKH- 
raHwe = MpOMCXOAMT MpH HH3KHX T's, OHO SABJIA€TCH UHCTO YTOMOTeHHbIM 
A efO KPHTHYeCKHe YCJIOBHA He 38aBHCAT OT CBOHCTB MOBepXHOCTH, urparlolleli 
DOJIb TOJbKO MCTOUHHKA Telia. Hayao mepexoga K Qudpy3HoHHOH o6macTH 
MOXKHO YCMOTpeTb yxKe B (1!) B CBA3H C HEKOTOPbIM H3MeHeHHeM 7’, NpH NOL- 
KUTAHHH BOJOpOHbIX CMeceH KBaPpUeBbIMH HM MJlaTHHOBbIMH wapHKamu. [lepe- 
XO. K Wudpy3HoHHOMy (KaTaJuTMYeCKOMy) TOPeHHIO HaXOJHT CBoe MpoABJIeEHHe 
3 YMeHbILEHHH SdPeCKTHBHOH SHEPMH aKTHBAalMH, OOeHeHHe CMeCH BOJIM3H 
]OBEPXHOCTH pH reTeporeHHOli peakUMH OOYCJIOBIMBaeT NOBbILIeHHe KDPHTH- 
ecko 7. SaMeTHM, 4TO peaKIMA MpoTeKaeT B KMHETHYeCKOH OONacTH pH 
MaIbIX CKOPOCTAX MOTOKa, a He HaOOOpOT, Kak B H3OTEPMHYECKHX YCJIOBHAX. 

TloscHuM, nloyeMy MOBBIIMIeHHe TeMMepaTypbl BJIMAeT CHJIbHee Ha KaTaJHu- 
MUCK YIO PeaKIMIO, XOTA ee 9HEPrHA akTHBallHH A, OObIYHO MeHbIIe COOT- 
SeTCTBYIOINCH BeNMUMHBI JIs ToMoreHHoro mpouecca A,;. KowmmyecrBo Bewje- 
TBa, pearupylollero TOMOreHHO MPH NOMKUrAaHHH, Mp = Qxp/ h~VYO(T;)~ 

e ArPR’s) AvanorMmunad BeNHYHHa JI KaTaMTHYecKO peakIWH tM ~ 

e Au/RTs| CrejopatesbHO, MOBbILMeHHe TeMMepaTypbl BJIMAeT CHuIbHee Ha 
eTeporeHHy!o peakiuio, ecu A, > A,/2 (cp. c (7°)). Capyrof cropoxni, 
BENMUeHHe V, COMPOBOXatolllee MOBbIeHHe TeMMepaTypbl, yCKopser mepe- 
OC BEULECTBa K MOBeEPXHOCTH, a 3Ha4YHT HW reTeporeHHy!o peakLHlo. 

[IpegctaBisercd TakxKe BO3MO2XKHBIM BbIUHCATb aOCOJIOTHbIe 3HayeHHA 
PHTHUeCKHX YCJIOBHH NOJKHTaHHA, HCXOMA W3 M3BECTHbIX CBOHCTB ropwuelt 
Mecu. Jia 9TOro WesecooOpasHO 3aMeCHHTb TPpyYAHO OMpesesMMy!o BeJMUMHY 
KOpocTH peakiluu ® MakpocKONMYecKOH XapakTepHcTHKOH ToproyeH cmMecH— 
€ HOPMaJIbHOH CKOpocTbio Muiameuu. Jia BCeX NpaKTHYeCKH BaxKHbIX CJy- 
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yaeB TEOPHA HOPMasIbHOrO TropeHua JaerT (%,°) 


dl x 2s;! 8 Syl ( 
up / Vio (Q1 Doles = ae ) : ( 


CpaBHuM MapaMerTpbl HOpMaJIbHOrO TOpeHHA CMeCH PaCCMaTPHBAaeMbIX KON 
MOHEHTOB, HMelomleH TemmepaTypy ropeHHa Ts, COOTBeETCTBY!Olyio eH Hé 
YaNbHYIO KOHIUCHTpallHiO As, TJIOTHOCTh Ps HW HOPMAJIbHY!O CKOPOCTb IlaMeH 
lls, KPHTHYeCKHMM YCJIOBHAMH MOJKHraHHA HarpeTbIM TeJIOM CMeCH C KOE 
HeHTpanvel Qxp. YpapHenua (9) u (4) aor qua sy = 1 


ee tm, T,—To ) Me, 

Ye Gia! TH, Ts—To Ty—T, +8 

0.54 ae MRT ,0(T, —T,) (Ts; —To) a 
1 aM f Te—T; } 


Syecb ™& — MOJIAPHAA JOA HeOCTAaIOWUlerO KOMIIOHECHTa, Q — MoulaApHaa TEL 


jlota cropanus, M—cpeqHHli MOJIeKYJApPHbI’ Bec roproueH CMeCH, % — BAS 
KocTb. YpaBHenue (10) cupaBeyIMBO He3aBHCHMO OT 3Ha¥eHHA 9B, MOCKOJIbK 
NOOaBouHbIi MHOKUTeIb | / 0S: BXOMUT B BbIPAKeHHA HW AIA xp, WU WA UW. 

Jlna BbplueyKasaHHol MeHTaHo-BosqymHoH cmecH (11) npH d=3,6 My 
T; = 1373°K, =, = 1,122%, v = 4-10? cm/cex. Tlonaraa A = 25 xKan/MONE 
HaxoquM Us = 2,7 cm/cek. Ilo faHHbim (1%) Aa OeqHbIX BOSQYWIHbIX CMeCce 


pala yrmepoxopofos (CH,, C,H,, CgHy, C3Hs, CyHy9) Un= 0,794 /(1=2,2063 


x a He) , OTKYa ua cmecu c 1,122% meHTaHa HaxXOQUM Uy = 4,2 cm/cek 
0 


B YJOBJIETBOPHTeJIbHOM COrlaCHH C BbIUHCJICHHbIM 3HadeHHeM. 

Y metrana mpH d=6,5 MM, t= 8,0%, T,=2052°K, T, = 1473° K 
ms = 5,0%. Tlonaran A= 26 kkan/Momb (18), HaliqeM Us = 2,9 cm/cex. Ilo (* 
wu (17) 5%-a MeTaHO-BOSfyUIHad CMecb OJIM3Ka K KOHICHTpallHOHHOMy IIpe 
qesly paciipocTtpaHeHuA WwlaMeHH, Jia KoTOoporo B (1°) 3adHKCHpoBaHO 3Ha¥e 
HH€ Un =~ 3 cm/cek. M3 u3noxKeHHoro cileqyeT, YTO.KPHTHYeCKHe YCNOBHA M0] 
X%KHraHWA HarpeTOH MOBeEPXHOCTbIO MOryT ObITb C XOPOLWIeH TOUHOCTbIO BbIYHC 
JIQCHbI 10 JaHHbIM H3MepeHHA CKOpocTeli MWwlaMeHH OeAHbIX CMeCeH, OIH3KUX 
mpeqesamM pacupocrpanenua. IIpu cywecrBoBaHHH KaTaHTHYeCKOrO 9acppeKT 
pacueT JaeT HM>KHIOIO rpaHHlty KPHTHYeCKHX 3HayeHHH Ts H UV. 

Bpipaxkaio OslarojapHocTs J]. A. Ppanx-Kamenekomy 3a IieHHbIe 3aMeé 
yanna, MW. C. Poliseny 3a cojelicrBvue B BbINOJHEHHH HacToOsueH paOorbi 
II. I. Cyuyesy 3a nomMoulb B HOsroTOBKe pyKOMHcH K TeuwaTH. 


Bcecow3Hbit HayYHO-ACCIeOBAaTeJIbCKHH Tlocrynusio 
HHCTHTYT CaHHTapHOTeXHHYeCKOrO OGOpyAOBaHHA 20 VI 1957 
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Joxnayn Akanemunu uwayr CCCP 
1957. Tom 117, Ne 4 


PHZ3HTECKAA XHMHA 


A.W. TYPbAH u 10. C. FOPOMEW KHUN 


OCHHJIJIOPTPA®HYECKOE WCCJIENOBAHHE OKMCJIOB,} 
OBPASYFOWWUXCA HA HUKEJIEBOM AHOJIE 
MPM QJIEKTPOXUMMYECKOM BbIJEJIEHHM KHCJIOPOJA 


(ITpedcmaeaexno axademuxom A. H. Ppymxunoim 21 V 1957). 


Jina pacKpbITHA MeXaHH3Ma KHCOPOAHOTO NepeHalpAKeHNA BaKHO 3HAaTb 
NpHpody WM KOHUeHTpPallMtlo OKHCJIOB, OOpa3sylOWlUXCA Ha TaKOM HUKeJeBOM 
aHoze B UleOYHOM pacTBope. 

Pa aBTopoB NoKa3al, YTO KHCNOpON BbiyenAeTcA Ha Ni-aHoye, MoKpbiITOM 
I—2 cnosmu (',”) atu 5 cnosmn (*) Ni,O, (B-NiOOH) (* °). Kpome Toro, no faH- 
HbIM HEKOTOPbIX aBTopos (7,4), Ha aHOfe MpMCYTCTBYeT Take BbICLUNH OKUCeI 
NiO,. Hecmotpa Ha BaxKHYy!0 pouJlt 9TOFO OKUCJa B Mpollecce 3eKTpOXHMHYe- 
‘Ckoro BbieleHHA KuCOpoga (’,°), Mo cux 
MOp He BbIACHeHO, B KaKOM KOJIHYeCTBe OH 
oO6pa3yetca Ha rmagKom Ni-avoge. Kpome 
Toro, B JHTepaType HeT CBeLeHHH O KOJIN- ? 
YeCTBe OKHCJIOB, OOpasyolluxcA Ha raay- A : R 
Kom Ni anoge B o6acTu SombuMx (npo- ‘| 
MBILLIJICHHbIX ) MIOTHOCTH ToKa (> 0,1a/cm?). 

Hamu Oblma pa3pa6oTaHa MeToduKa 
ocluorpaduyeckoro uccnegoBaHHA rial- 
Koro Ni-aHofla, KoTOpas aBaJla BO3MOK- 
HOCTb, HapaAyy Cc kKOIMYeCTBOM ycToHuH- 
BOFO OKHCJ1a, ONpeeATb KOJMYECTBO BbIC- ’ 
lero HeycToHuuBoro okucJa. CyulHOcTb Cypeien 
93TOH MeTOMHKM 3aKI0NaNach B TOM, 4TO e 
BuOpaTop wWuselidosoro ociluinorpaba O rfefejeli ie 
(puc. 1), cHuMaBLUMH paspsayHylO KpHBy1O, 

BKJOUaJICA B Web UCCJIeEYeMOro SIeKTPO- Puc. 1. Qnextpuyeck a cxema u AYelKa, 
Ha elle JO OTKJIOYeEHHA NOMAPH3ytolllero 

Toka. BuOpatop nodOupasca c TaKOH YYBCTBHTeMbHOCTHIO, UTOOb! BKIIOYVeHHe 
efo O4eCHb MasiO U3MeHAIO cHTyY NomApu3yroulero ToKka. Ilocne oTKmoy4eHna 
NOApH3ylollero TOKa CHHMaaCb «<NosHaA» pa3pANHaA KpMBaA, BKIOUaA 
BOCCTaHOBIeHHe BbICIUero HeyCTOHUMBOrO OKUCa. B ApyromM oMbiTe Mpu BKJIIO~ 
YeHHH BHOpaTopa Yepe3 HEKOTOPOe BPeMA MOCe OTKMIOUeCHHA MOAPH3YIOWlero 
ToKa CHHMaJlaCb «HeMOHaA» pa3spAQHaA KPHBaA, COOTBeTCTBYIOWaA BOCCTa- 
HOBIeHHIO yCTOHUMBEIX OKuCOB. Ilo pasHocTH noWaweH «nomHOM» u «HenOJ- 
HOM» pa3pAqHbIX KPHBbIX HAXOMMJOCb KOJIMYeCTBO BbICIWero HeycTohunBoro. 
OKuCJIa. 

Pa6ota mpoBoyusacb Ha 8-lWeldoBom ocuMssorpade Tuna MIIO-2 c doro- 
ganucbio. Uccnenyembiit cnekTpaJibHO 4uCTHI mpoBosouHEI Ni-ayog A (puc. 1), 
(usyyanucb Tp aieKTpoga: S,= 0,155 cm?, S,= 0,21 cm? n S,= 0,333 cm?) 
paspsKaICA B Mape C HENOMAPH3YIOULNMCA 2Ke/e3HbIM BWIeKTPOLOM JK, B3ATbIM 
43 OObTHOFO WetOuHOrO aKKYMYJATOPa. QACKTPOMHTOM CJYXKUHJ  WIeKTPO- 
xXumMnuecknH ouneHHBIH 7,5 N KOH. Anoznoe npocTpaHcTBo OTJeIAIOCb OT 
KaTOXHOrO cTeKdHHOM puadparmoh AJ. [na mpuganua Ni-anogxy ycroitun- 
BOM NOBePXHOCTH 3IeKTPOA MpelBapuTebHO NoOABeprascA BOsTeHCTBHIO NYyJb- 
cupyioulero ToKa. M3mepenHoe moce 9TOrO MeTOJOM MepeMeHHOro ToKa (°) 


655 


oTHOUIeHHe HCTHHHOM NoBepXHOCTH K BUMMOL ObI10 ~95,1. Tak KaK noTeHwMa 
xKeme3HOro Q1eKTpola B Mpollecce CHATHA PaspAAHOH KP 
To 110 W3BecTHOMY compoTuBseHHIO Rg (OHO MoJOUpasocb BO MHOPO pas OoJIbIIH 
BHYTPCHHero COMPOTHBJIEHHA suelikH) M BesIMuMHe paspsAqHOrO TOKa ompex, 
nagied norentivaa Ni-anoya B upomecce paspafa. Hatienupi TakuM MyTeM HO 
TeHUMAN Obl] OUCH OIM3OK K H3MepeHHOMY MOTeHIMOMeTPHYeCKHM MeTOAOM! 


Puc. 2. «lomHaa» pa3paquaa KpHBaA 


UJkana BpeMeHu Ha OCIMIJIorpaMMaX Nowvlyyaslacb C MOMOLLbIO 50-nepHol- 
Horo mepeMeHHOro Toka. I]oTHOCTb NOAPH3yr1OUlero TOKa H3MeHAM ACh B HHTeP- 
Basie 0,1—2 a/cm?; nmoTHocTb paspagHoro ToKa 0,009—0,02 a/cm?. | 

Tlockobky Ha 3eKTpose, OCOGeHHO IPH MpOROMKUTeEAbHOH aHOAHON NoA- 
pH3alluu, OOpa30BbIBaJIHCb OBOJIbHO TOJICTbI€ OKHCHbIe CJIOH, BeCb KUCOPOD 
He yClleBal 3a BpeMA CHATHA PaspANHOH KpHBOH NpoxupyHupoBwaTb K Mo- 
BepxHocTw aHoda. TlostTomy AA NMoMHOrO BOCCTaHOBJIeCHHA KHCOpoya MpHXo- 
JM10Cb BCE 3a NepBOH pa3pAQHOH KPpHBOH CHHMATb elle HECKOJIbKO C MpOMe- 
X%KYTKaMH BpeMeHH MexKAY CbeMKaMH 3—5D MUHH. 

TIpumMepHbli BU «noHOH» paspAQHOM KpHBol — NepBoH Mu NoCuelyroulHX, 
70 OKOHYATeIbHOFO BOCCTAHOBJICHHA OKHCIOB, MOKa3aH Ha puc. 2. Bepxuuh 
TOPH3OHTaJIbHbIH YYaCTOK Ha NepBOH KPHBOH COOTBeTCTBYeT elle BKJIKOUCHHOMY 
NomApu3ylollemy ToKy. Touka naeHHA ToKa MomyuaeTCA B MOM@HT OTKJIIO- 
YeHUA MOMAPH3YIOWero TOKA; 3aTeM CeLyeT CpeqHHH TOPH3OHTAbHSIH yua- 
CTOK, Nocyie YerO TOK NafaeT JO HHKHeFO TOPH3OHTAJIbHOrO yuacTKa. Tak Kak 
paspsxKarollaicaA AueHkKa MO CYLWLeCTBY ABMAeTCA MHKPO-IWeOYHBIM AKKYMYJIA- 
TOPOM, TO HHKHHH yuacTOK NaeHHA TOKa NOYTH JO HYIA COOTBeETCTBYeT HaJH- 
uuio Ha noBepxHocTtu NiO. Cpequuit ropH30HTasIbHbIt yuacToK, HaxXoAlMica 
mpuH moTeniuanax oT +0,70 yo +0,40 B (OTH. H. B. 9.), COOTBETCTBYeT BOCCTA- 
HoBpseHuto NiO, u Ni,O,. Toqo6uo apyruMm apTopam (1,%), MbI He 3aMeTHJIH OT- 
TebHOM Momatku BoccTaHoBseHHa NiO,, uTo MOXxHO OObACHHTb OH3O0CTbEKC 
noTenttvatos NiO,/NiO u Ni,O,/NiO. Tlagenue Toka oT cpequero yyacTKa JC 
HM2KHEFO MpOTeKaeT OTHOCHTEJIbHO M@QVICHHO, YTO, BO3MOXKHO, CBA3AHO C OOpa- 
SOBaHHeM MpOMe@XYTOYHEIX OKNCIOB TuMa Ni;O, (7,47°), xoTS HaM, Kak uM Upy- 
rum aptopam (',%,°), He yamlocb OOHapyXHTb MpoMexXyTOYHOM mola yKy. 

KouHuecTBO SI€KTPHYeCTBA, COOTBETCTBYIOlee «MOIHOK» paspAHOH KpHBOH 
OUeCHb MaJIO 34BHCeIO OT BEJIHYHHEI NOIAPU3yroulero ToKa (B HHTepBase 0,1—é 
a/cm’), HO C YBeJIMYeHHeM MpOAOJMKUTebHOCTH NOApHsalluu (anaOrH4yHo aH: 
HbIM (*)), 9TO KOMYeCTBO TOKa YBeMYHBaocb. Tak, ecM mpu 5-MHHYTHOE 
NOAPH3alHn MIOWatb «NOMHOH» pa3spAHOH KpHBol Opima 7—8 mQ/cm?ucr. 
To npH 30—60-muHYTHOH NMoApH3alun nolalb Bospactana yo I11—I2 
MQ/cm?ucr. 

«HenowHas» paspajuad KpuBas (puc. 3) He uMema BepXHero FopH3OHTab 
HOrO yuacTKa, Tak KaK MOJIAPH3Y1OUlM TOK OTKOYaIICA JO BKIOUeHHA BuOpa: 
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pa. [Inomjaqb «HenomHoH» paspaAqHou KpuBoli Oba MeHbille Moulaqu «nou- 
WM» PpaspsAqHOK KpuBoll. IIpH oveHb KpaTKOBpeMeHHOM «OTbIXe» (HeECKOJbKO 
KYHA) 9TO COKpallleHve Mouaquy BospacTaio c yBeHYeHHeM MposouxKu- 
BHOCTH «OTJbIXa», HO, HAYHHAA Cc 5—10 ceK. JO HECKOJIbKHX MHHYT «OTIBI- 
», HaOwlOJanacb JOBOMbHO MOCTOAHHAA BeIMYHHa COKpallleHuad Moulaqu 
ypanka 0,8—1 MQ/cm*uct. Ora BemM4UMHa MpakTH4eCKH He 3aBHCeNa HM OT 
OTHOCTH NO/ApPH3yr1oulero ToKa (0,1—2 a/cm’?), Hu OT BpeMeHH NOMApH3alluH. 
3 CpaBHeHHA C MOJIHOH paspAAHOM KpuBOH OplIo HaliyeHo, 4TO CoKpallleHue 


Puc. 3. «HenonHas» pa3spaquad KpuBan 


puBOH MpoucxoHJO Npu noTenuwuantax or +0,70 no +0,608.97o zaeT BO3MOxK- 
OCTb OODACHHTb PaCCMaTPHBaeMoe COKpallieHHe MOWaqW CaMOMpOH3SBOJIbHbIM 
JA3JIOXKEHHEM BbICWIeFO OKHCa BO BPeMA «KOTIbIXay aHojsa *: 
2NiO,g = NigO3g + 4/2 Orv. (1) 

Ilo BemuunHe coKpalleHua Mowat Obwio HaliqeHo komMYecTBO cm0eB NiOzg, 
aBHoe ~3. SOTO NoOTBepxKAaeT ClelaHHbIt OJHUM H3 Hac (7,!°) Ha OCHOBaHHH 
OCBeCHHBIX HaOJIIOAeCHHH BbIBOL O NOJIHOM NOKPbITHH NoBepxHocTH Ni-aHoya 
BICLIHM OKHCJIOM B OOJIaCTH OOJIbUIHX MJIOTHOCTeH TOKa. 

KoumuecrBo yerouuuporo oxucsa Ni,Os Haxoqu0cb 43 NIOULaq «HeMOHOL» 
a3PAHOH KPMBOH, CHATOH Mocue 20 ceK. «OTAbIXa», 3a BbIUeCTOM KOJIMUeCTBAa 
1,03, o6pa3yrolleroca mo peakuuu (1). KomuuectBo Ni2Os yxe npu 5-mMHHYTHOL 
OAPH3allHu cocTaBAeT ~17 cm0eB, a Ipu YacoBo ~30 caoeB. TakuM OOpa- 
OM, B OOAacTH OOJIbIUMX MIOTHOCTeH TOKA TIaqKHH HUKeJeBbIN AHO] NOKPbIBaeT- 
A OKMCHbIM CJIO€M, KOTOPbIM HaMHOTO TOJIUJe HalieHHoro B paOorTax (* 8), mpo- 
€J[eHHbIX IIPH CPaBHUTeIbHO HH3KUX MJIOTHOCTAX TOKa. 

Hev3MeHHOCTb KOJIM4eCTBA OKHCJIOB C H3MCHEHHEM IVIOTHOCTH TOKA YKa3bl- 
aeT Ha BOSMOXKHOCTb 3JIEKTPOXHMHYECKOLO BbIJeICHHA KHCOPOa HE TOJIbKO 4e-~ 
e3 mpoleccbl OO6pa30BaHuA HM pacnafa OKHCJOB, TO TaKxKe corlacyeTca Cc KOC- 


CHHbIMH HaOJIOeCHHAMH B [pyrux padotax (’,14). 
KuuMHeBCKHH rocyapcTBeHHbId yHHBepCHTeT Tloctynuso 
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* TIpu 2uTeTbHOM «oTAbIXe» (6osee 5 MHH.) B pse OMbITOB HaOOLaNOCb MabHeWee HEBOC- 
DOU3BOMHMOe COKPALleHHe MNOWaNH «HEMOHOK» paspaAqHOH KpHBOH, YTO, NO-BHAHMOMY, CBa- 
HO C BOCcTaHOBMeHHeM NieOs 3arpsASHCHHAMH B SJICKTPOJIHTEe. 


JIAH, T. 117, Ne 4 657 


Jjoxnaynn AkafemMunw HayK CGGP 
1957. Tom 117, Ne 4 


TEOXHMEI 


B. H. JOMMHHKOBCKHKM x B. JI. JIABPOBHY 


K TEOXHMHYECKOM XAPAKTEPHCTHKE ®OC®OPHTOB OPAOBNK. 
MPKYTCKOFO AM®HTEATPA 


(IIpedcmaeaeno axademuxom A. T. Bemexmunoim 4 VII 1957) 


B 1955—1956 rr. Hamu H3y4aIucb OPAOBUKCKHe OTOKeHUA B Npesemax Y 
KyTcKoro amduteatpa. B 107 o6pasuax stax nopoy Jla6opaTopHel cneKTpad 
Horo aHamu3a BCETEV O6pbimo onpesesmeHo coxqepxKaHve aKUeCCOpHbIX SJIeME 
TOB MeTOJOM MpHOlM2xKeHHOTO KOMMUeCTBeHHOrO CleKTpasbHoro aHavusa. IT 
3TOM BbIACHHJIOCb, UTO B OOJIbUIMHCTBe NOPOY B KJIAPKOBbIX KOJIMYeCTBAX COPE 
ates Ti, V, Cr, Mn, Ni, Cu, Y u Zr. Uacto scrpeyaiotca Co, Ga, Sr, Bé 
Pb u peako — Be, Sc, Mo u Sn. Coscem orcytersywr Li, Zn, Ge, As, Nb, € 
In, Sb, Te, La, Ce, Ta, W, Tl u Bi. 

OnHako B OombuIMHcTBe OOpasiloB cocctbopuToB HM HeKOTOpHIX  OOpa3il 
Upyrux nopoy ObwiM OOHapy2KeHb! MOBbILMeHHbIe comepxKanHA Sc, V, Mn, C 
Sr, Y, La, Ceu Pb, a uspeqka Takxe mpucytcTBHe Ag u Th. 

B cpeqHeopqoBuKcKHX oTomKeHHAX HpxyTcKoro am@uTeaTpa uMeeTCcA EI 
CKOJIbKO THNOB tpocopuToB. K Hum oTHOcaTCcHA: 1) pakyWwHAKOBbIe PocHopuT 
cojlep2Kallve Oombluo0e KOMHYeCTBO (poctbaTHbIX PaKOBHH JIMHTYJI HW UX OOJIOMK 
(qo 13,06% P2035); 2) tocctbaTHo-xelesucTble KOHKpellHH C PeKO3EMEJIbHBI 
9JIEMCHTaMH, BCTPe4eHHble B NOKPbIBAIOLWHX PaKYWIHAKOBbIe POCHOpHTHI NacT 
Ha p. Oke H MpescTaBuialoule COOOl OTJebHbIe pekKHe, MemKHe (I—5 cM) } 
pHuHeBble cTaxKeHHA (0 8,38% P205); 3) ReTpHTyCOBO-3epHUCTHIe PocopuT 
cocTosme H3 MeIbualwux (0,25—0,5 MM) OOJIOMKOB (bocaTHbIX PaKOBHH Jk 
ryJl HW M@JIKUX X%KeNBauKOB H OCOJIOMKOB a/leBPHTOBOFO HTIHHUNCTOrO docwopr 
(10 19,38% P2Os5); 4) d@ocdopuToBble KOHTIOMepaTbl, COCTOALHe H3 OKaTaHHl 
2KeJIBAKOB MecuaHucToro (ocopuTa, CIkEMeHTHPOBAaHHble NecuaHbIM MaTepHaJic 
WM lecuaHHKu Cc rpaBuem cbocdoputa (20 9,96% P205); 5) doctbaTHo-xKenesHCT 
OOJMTOBbIe MOPObI, Me OOHMTLI M3 YepexyroulNxcaA docdaTHbIxX H *wee3HcT: 
OOOOUeK 3aKJIIOUCHbI B XKee3HCTO-VIMHHCTOH macce (f0 32% Fe2Osu 1,58 
P20s). 

Bce 3TH THIbI octopHTOB, a TaK2%Ke HW HEKOTOPble KpaCHOUBeTHble NOpo] 
Kak M0Ka3aHo B Ta6s. 1, CoMep2KaT NOBHILUeHHbIe KOJIMYECTBA PAa 3JIeEMeHT 

IIpu 3TOM HY2KHO OTMETHTD, 4TO B Windax H3 KelesucTo-PocaTHEXx K¢ 
KpellHii, HECMOTPA Ha TO, YTO OHH cofep2xKaT oO 15,4% OKHCIOB pelKo3seme: 
HbIX 3JICEMCHTOB, HUKAKUX CieluPusecKHX MHHEepaJIOB OOHapy2XKeHO He ObIO. < 
KOHKpellHH MpelcTaBJIAIOT COOOH MOA MHKPOCKONOM HelpospayuHbili, p2xaBo-t 
pbIH B OTpaxKeHHOM CBeTe (hoctbaTHO-IIMHMCTO-KeNe3HCTbIH arperaT, B KOTOP 
OecNOpAAOUHO PaCKHJaHbl MeJIKHe YIVIOBAaTble KBaplleBble MeCuaHHKH, OGJION 
KPEMHHCTHIX MOPOY H NOeBbIX LWMATOB, a TAKE YELWIVHKH CJIONbI; KAK PelKor 
BCTpeyaloTCA HOBOOOPa30BaHHA KapOouara. 

Paccmortpenue Ta6. 1 no3sBOuISeT NPHHTH K CeEYIOULHM BBIBOJaM: 

1. OOorauyenne Sc, V, Mn, Cu, Sr, Y, La, Ceu Pb na6mtogaetca B choc 
HbIX MH HeEKOTOPbIX KPaCHOIBeTHbIX MOpoOfax, a B CCPOLBeTHbIX Noposax Tal 
oOorallleHHe OTCYTCTBYeT. 

2. Kaxkiplii H3 MpHBeeHHEIX THNOB NOPOL OTMMYAeTCH OT APYrUx onpesen 
HbIMH OCOOeCHHOCTAMH KOHKPeLHH 3THX 3JICEMCHTOB. 
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3. Tpymna KkopwuneBbrx cboctbaTHbIxX NOpo HMeeT CBO OOUIHe OTMUMTEJb 
HbIe YepTbI (OTCyTCTBHe OGoraleHua Cun Pb) uM B 9TOM OTHOLWIeHHH OJIM3Ki 
K KPaCHOUBeTHBIM MOposaM, a He K cepbim doctoputam, KoTopble, HaOOOpoT 
o6orauaiorca Cu u Pb uw unorga cogepxKaT Ag. 

4. B kopwuHeBbIx xemesHcTo-coctaTHbIX KOHKpelMAX HaOwOaloTcA Haw 
Ooulee BbICOKHe, PEKOPAHbIe COMep2KAaHHA PEeAKOZECMEJIbHBIX 3QJICEMCHTOB, HO Ui 
JPYIUX 3JIEMCHTOB OpeesIeHHO KOHWeHTPUpyerca TOKO V, KOTOPbIii B OCTAaJIb 
HbIX THMax @occbaTHbIX OOpa3s0BaHHH He JaeT MOBbIWIeHHbIX KOHWeHTPallul (It 
KpaliHel Mepe JOCTaTOUHO OTYETJIMBBIX). 

5. Jlerpurycopo-3epHuctble cbocopuTbl, Hao6opoT, He aloT TaKHX Bbl 
COKHX COJep Kahl PpeAKO3EMeCJIbHbIX JJIEMCHTOB, HO 3aTO B HHX B 3HaUHTEJIbHBI 
KOJIMYeCTBAX KOHICHTPHpyeTCA PA JJIEMCHTOB. 

M3BecTHO, UTO PEAKO3EMEJIbHbIe JJIEMEHTHI OOLIUHO COep2KaTcA B octopuTa? 
B TMIOBbILMeHHBIX KOMYeCcTBAaX (1,4). 

Hamu Takxe OblIO MpOaHaJIU3HPOBaHO HECKOJIbKO MY3eHHbIX OOPa3lOB pas 
JIMYHBIX (ocdopuTos. IIpu stom noBbilieHHoe cosepxaHHe Y (70 0,1 %) uS 
(10 1,0%) ObluIo0 KOHCTaTHpOBaHO B 14 OOpa3sitax Meso30HcKHx dbocdopuTos Man 
rbiviaka, AKTIOOHHCKa, KypcKa, EropbescKa wu BowbceKka. Kpome Toro, Taku 
*Ke cosepxKanua Y, Sr Opin OOHApyKeHbl B OAHOM OOpa3zle choctopuToB ui 
Kapa-Tay. [ospimtenne cogep2kanua V, Mn, Lau Pb He 6p10 O6HapyxeHo. Ko, 
mMuecTBo Cu TOAbKO B OAHOM OOpasile NOsHANOCh NO 0,1%. Sc u Ce ne onpeyena, 
JIMCb. 

Takum o6pa3om, Hallld OploBuKcKHe (poctopHThI ABAAIOTCA Soslee OGorallleH 
HbIMH aKILeCCOPHbIMH 3JIEMeHTaMH [10 CPaBHeHHI0 C HEKOTOPbIMH Apyrumu. Ho me 
TOJIbKO 9TO UX OTMM4aeT. TakHe HeOObI4aliHO BbICOKHe COepKaHHA PeLKO3eMe/b 
HbIX 9JICMCHTOB, KaK B Halll x *KeslesMcTO-ocibaTHbIX KOHKPeWMAX, MO-BHMMOMY 
elle Hurge He OblIH OOHAPyXeHbl. 

IIpucyrcrsue peXKO3eMe/IbHbIX 3/IeMeHTOB B (boctbopuTax OG6bINHO OOBAC 
HAIOT TEM, YTO OHH COBMecTHO Cc Sr u Pb Moryr 3aMmeulaTb Ca B ocdatax (4). 

Hz Hallmx JaHHbIX, KPOMe TOrO, CTaHOBHTCA ACHO, YTO OJHUM U3 TulaBHell 
WWMX YCIOBHM KOHIeHTPalu STHX 9JIEMCHTOB ABJIANIOCb OTCYTCTBHE HIM cila6ot 
Pa3BHTHe BOCCTaHOBHTeJIbHbIX IPOMeccOB B OCaKaX BO BpeMA JMareHesa. ST 
OcyilecTBIAOCb B XOfe IByX pouweccos. Ilepspiii mpowece — koHnWeHTpalUs 
PeAKOSEMEIBHBIX SJIEMCHTOB B (poctbaTHbIX KOHKPelHAX, KOTOPbIe, KAK H3BeCTHO 
(PopMHpyYIOTCA B OKHCJINTeIbHOH Cpeye (°). Bropoli BeposTHbtii npoece — aycop6 
WHA 9TUX SEMCHTOB FHAPOOKHCaMH xKele3a KOPHUYHEBLIX HM KPaCHBIX ocaJ 
KOB, B KOTOPbIX BOCCTAHOBHTeIbHbIe€ ABJICHHA HMeNH BOOGIE BeCbMa MaJlO 
sHaueHHe. OOa 9TH Npolecca MpHBesM K OTHOCHTebHOMY OGoralileHuIo per 
KOSEMCJIbHBIMH SJIEMCHTAMM KOPHUYHEBHIX (POC(POPHTOB HM KPaCHOLBeTHHIX MOpo] 

B rex cilyyaax, Kora 06a mpowecca JelicTBOBaH OJHOBPeMeHHO H HHTeHCHB 
HO, CKOpee BCero H BOSHUKJIM TaKHe HCKJIOUNTeIbHO OOOFallleHHble PELKO3eMEIE 
HBIMH SJIeMeHTaMH OOpa3s0BaHHA, KaK KOPHUHEBbIe 2KeNesHCTO-Poc*aTHbIe KOH 
KpeluH. 

Cun Pb, Hao6opor, KOHUeHTpUpYIOTCH B cepbIx (occboputax, uTo, cKopee BCe 
TO, OObACHACTCA TEM, UTO OHH OOpasylOT TPYAHOPacTBOPHMbIe COeMMHEHHA B BOC 
CTaHOBHTeJIbHBIX ycOBHAX. Mn B 9TOM OTHOLIeCHHH 3aHHMaerT HeHTpaJIbHy! 


no3svuuio. IIpHunnbl KOHUeHTpaluu V TobKO B 2KeJle3HCTO-ocaTHbIX KOH 
KPeWHAX OCTAIOTCH AVIA Hac HeACHBIMH. 


Beecoro3Hblii Hay 4YHO-NCCeqOBAaTeENbCKHE 


; Tloerynuno 
PeOJIOPHYeCKHH HHCTHTYT 


1 NIDI957 
UMTHPOBAHHASA JIMTEPATYPA 


1C. A. Boposux, T. A. Byposa, AIAH, 20, Ne 5 (1938), 2 A. Ile Buns 
rpazos, Peoxumus, N 1 (1956). °H.M.Crpaxosu Ap., O6pasopanne ocaiKos B coBp 
MCHHBIX BOZOemax, H2n. AH CCCP, 1954. 4K. B. Krausko p ff, Economic geolog 
15 Anniversary, Vol. 1905 — 1955, part 1, Urbana — Lancaster, 1955, p. 411. 7 
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Aoksagn Akagemuu nayx CCCP 
1957, Tom 117, Ne 4 


PEOXHMHA 


E. C. THXOMHPOBA 


K BONPOCY O PACIIPEXEJIEHHH PACCESHHbIX COJEP)KAHHMM 
3JIEMEHTOB B OTJIO)KEHHAX TY JIbCKOrO FOPH3OHTA 
FOro- 3ANARHOM YACTH MOJMOCKOBHOrO. BACCEMHA 


(IIpedcmaeaeno axademuxom H. M. Cmpaxoevim 6 V 1957) 


3a TlocmeqHee BPeMA U3YYEHHIO TEOXHMMM OCAMOUHHIX TOJIUL NOCBAWEH pad 
paOor (7,,°,°), uro oObaCHAeTCA Kpalineh B@XKHOCTHIO 3THX UCCeEMCBaHHH A 
‘MOSHaHUA TeHE3HCa OTJIOMKeHHH WM 3akKOHOMepHOCTel pacnpesedenua wu HakoMse- 


| HS Pa3JIMU4AbIx SJICMCHTOB B OCANOUHbIX NOposax. Hwxe u3uiarawrtcs pesyJbTa- 


Tbl H3y4¥eHHA pa3sMeuleHua Fe, Mn, P u HexoTopbix Apyrux 3JIeMeHTOB B OT- 
JOXKCHHAX TYbCKOFO TOpPH3O0HTa 1ro-3anaqHOK uactu TlogmMocKoBHoro 6ac- 
celiHa. 

Conepxkanue Fe, Mn, P, Cu, Cr, Ni, V u Co onpenenanoch xumMuyeckKuM 
nrytem B Teomormueckom uncTuTyTe AH CCCP nog pykopogcTBom 9. C. 3aimax- 
30H, Ti, Mg, Be, Ga, Ba — nosykomn4uecTBeHHbIM CN€KTPaJIbHbIM aHaJIH30M 
Ji. H. Wuguuenrko. Cormacuo sutTepaTypHbiM JaHHbim (?,”) uw AMTOMOTO-dalluaJib- 
HbIM HCCJICMOBAHUAM, NPOBeJeHHbIM aBTOPOM, TYJbCKUM FOPH3OHT CIO*KeH, Npe- 
HMMYIIeCTBeEHHO, MOPCKHMHM COpas0BaHHAMH, B OCHOBHOM MeJIKOBOJHBIMH, lIpey- 
CTABJICHHbBIMH NeC¥YaHO-aJIeEBPHTOBbIMM OCaKaMM 3OHbI BOJIHCHHM MW TJIMHUCTHI- 
MH OTJIOKEHHAMU TipHOpexHOTO MaJIONOABUXHOTO MeKOBOZbA. Bonee ry6o- 
KOBOJHbIe HM C(POPMUPOBaBILHeCA B yaJleHuN OT GepercBCcH 30HbI TOHKOOTMY¥eH- 
Hble PIMHbI HU PopaMHHUdepoBble MSBECTHAKH pacNpOCTpaHeHb! HE LWMpPOKO. 
TlomMHMO MOpCKHX, ‘Cpe TYJIbCKHX OTNOKEHVH HaOsNOMawTcA ocalKu 
aryH UW 3aMBOB, a TaK}Ke KOHTHHEHTAJIbHbIe, MMEIOWMe NOAYHHEHHOe 3Ha- 
yeHue. 


Hamu Obilo usy4eHO pacrpeseseHve SIeMeHTOB JIA OTIORKeHHU TYbCKOrO 


-BospacTta MopcKoro reHesHca. CyefyeT yKa3aTb, YTO NOCIIEMOBaTeIbHOCTb T0- 


pO, NpHHATaA B reoxuMuyeCcKUX NpodusaAx, — OT NeCKOB K aJieBpuTaM, rHHaM 
WM M3BeCTHAKaM, —B OOMMX YepTax OTParKaeT CMeHY YCJIOBHU OCaAKOHAKOIVJICHHA 
OT MeIKOBOJHBIX K Oomee TyOOKOBOJHBIM. 

Ha puc. | a BuAHO, 4TO KO/MYeCTBO *Kesesa BOSpacTaeT IPH Mepexose OT 
MeCKOB K aJleBpuTaM HM TIMHaM, JOCTuraa MakCHMyMa B nocjeqHuX. B Kap6o- 
HaTHbIX Mopofax cosepxaHHe ero NafaeT; OMHAKO ecsIM NepecunTaTb Ha Oeckap- 
6oHaTHYIO HaBecKy, TO OKaXKeTCA, YTO KOJIMUECTBO Keesa Ppe3kO YBeJIMUMBAET- 
cA. STO CBHAETEIbCTBYET OTEHJEHWMM Kelesa HakaJINBaTbCA B YaJICHHbIX OT 
Gepera uacTax Bogoema. KouTpacTHocTb B pacmpefesieHHu ero elle Oosee 
OTYeCTIIHBA, CCIM BbIUMCJIHTb OTHOCHTEJIbHbIe COMepKAaHUA, NPHHHMaA KOJIMYECT- 
BO 2Keyie3a B neckax 3a equHuly. Kak BuqHO u3 pu. | 6, B KapOoHaTHbIx NOposax 
ero KOHI[CHTpalua NouTn B O6 pas Oovibie, YeM B NpHOpexHBIX NecuaHblx nopo- 
jax. JA uccJleloBaHuaA 3aBHCHMOCTH COflepKaHHA *Keslesa OT KOJMUECTBA OP- 
TaHMuecKOroO BellecTBa ObIIM BbIUHCIeHbI CpeHHe 3HaYeHHA eFO B NOposax pas- 
JMUHOTO JIMTOMOrHYeCKOrO COCTaBa C OOJIbIUMM HM MaJIbIM COep%aHnem oOpra- 
HuYecKoro yraepofa. IlosyyeHHble pesysbTaTbl (cM. puc. | @) cBugeTemECTBy- 
¥OT O TOM, 4YTO MpH oOOoralleHHH OTJOKeHHH OpraHHyecKUM BellleCTBOM 
B TOLaBAIOWWeM OOJIbIIMHCTBeE ClyUaeB COjep*KaHve %Keslesa CHMRKaeTCA. ITO 
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MO3BOJINeCT 3aKIJIOUHTb, YTO NOCTYIVJICHHE 1ele3a B OCAKU OHOreHHbIM IlyT€M 


CYIIeCTBEHHOrO 3HayeHHa He HMedO. 
aie boctbopa M MapraHiya, UpHBeyeHHBIX 


Anaiu3 pe3ysbTaToB paciipeleieHua 
Ha puc. 2, NOKa3bIBaeT, ITO B OOULEM OHO MOMYHHACTCA TOM Ke 3AKOHOMEPHOCTH, 


I 55,67 
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Puc. 1. Pacmpegemenue Fe Basioporo B or a@ —pacnpefenenue no metporpadu- 
_ 4@CKHM THMaM TMopoy; 6 — OTHOCHTebHOe COfepAaHHe MO Noposam; 6 — KOwH- 
yecTBa B Moposax C MavIbiM (/) H NoOBDILUeHHbIM (2) coxepxkaHHem C,,,; A — neckH 


memkosepHuctTble, 6 — alespuTbl KpymHosepuuctble, B — aeBpHTbl MCKO3epHH- 
crpie, [ — ruiMubl anesputospie, A — rivHbl yucrble, E — W3BeCTHAKH . 


KOTOpas Oblla BLIABJICHAa MIA *Kee3a. Han6oub uum CXOJCTBOM C HUM OOJlayaeT 
dbeetop, coxep2kanue KoTOporo, OCTHrHyB MaKCUMyMa BYvIMHax, yMeHbIMaerca 
B H3BECTHAKAX, a IPH Mepecuere Ha OecKapOoHnaTHyiO jHaBecKy —BO3pacTaet. 
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Puc. 2. Pacnpemenenne Mnu PB cay a — pacnpefenenue mo neTporpaduyeckum 
THNaM nopoy; 6 — OTHOCHTeIbHOe CoxepxKaHHe no Noposzam; A — E — co. puc. 4 


Coyep»kaHHe ero B llopofax HCMbITHIBAeT 3HAYHTeEJIbHbIeC KOMeOAHHA HM HMeeT 
MHOrO HYyJIeBbIX 3HaYeHHH. OTO OOBACHAeTCA OoMbINeH TeOXHMMYeCKON NOABUXK- 
HOCTbIO ero H CMOCOOHOCTHIO K Mepepaciipesemenuio B OCaKe B NepHox Auare- 
He3a. Kpome Toro, Kak BHJHO Ha puc. 2 a, KomuuectBo Mn B KapOoHaTHBIX M0- 
pomax BO3pacTaeT HACTOJIbKO CHIbHO, YTO AOCOJIOTHbIC 3HAYEHUA eFO YBeJIMIH- 
BalOTCA, HECMOTPA Ha PasOaBJAloWlee WelicTBHe KapOOHATHOrO MaTepHaia. 
Uro6bl NoLYepKHyTb KOHTPacTHOCTb B pacnpeyesenuu Mn u P mMexypy mpn- 
6pexXHEIMH HW NelarHyeCKHMU (allMAMH, BLIUHCJICHLI HX OTHOCHTeJIbHbIe COsep- 
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TaOauna 4 
Pacnpegesenne Cu, Cr, Ni, Con V p CPt 


t 
5 a a : se 
@ « ey & ° Ee aoy 
= re] Lie) So & : o ENS) 
sod, QE rg Cm aa 6 a6 eee : 
Ou1eMeHTEI g 28 @ 588 5 E ye 5 2 58 5 53 ae rae rae! 
EE Sie ae on <= bo Esss nS = & Bell. 
SS ee ee a ee a oe 
B % Ba HaTypambHyl Mopony 
Jib Cpe dH. 0,0023 0,0025 0,0019 0,0021 0,0023 
OTHOCHT. { 1,08 0,082 0,94 4 "8 Bar 
OM cpezH. 0,0028 9,0054 0,00387 0,0074 0,0045 0,004 
OTHOCHT. 0,62 1,2 0,82 1,57 { 35° thos 
KeJIb CpeqH. 0,0007 0,0015 0,0014 0,0045 0,0038 
OTHOCHT. 0,18 0,39 0,36 1,18 4 Te TOL 
aJIbT CpeH. 0,0003 |- 0,0014 0,0007 0,00093 0,0044 
oTHocaT. 0,27 1,27 0,64 : = Ge OS: 
HawHi cpeaH. 0,0037 0,0056 0,005 0,0138 0,0444 0,004 
OTHOCHT. 0,33 0,5 0,45 4,24 4 0,36 16.85" 


aHHA, MPH4eM KOJIMYeCTBO KaKAOFO SJIEMeHTAa B MecKax ObIO IPHHATO 3a 
qunuuy. 13 puc. 2 6 BuqHo, uro docdop Konnentpupyerca B 39 pa3, HHTeHCHB- 
ee, a Mn—Bb 1775 pas. Caegopa- 
QJIbHO, TEHCHIMA HAKalJIMBaTbCcA B 


Ta6nuna 2 


eas Gactax bo : Conepxxanuve Ti, Mg, Be, Ga u Ba B ornoxe- 
c CCeHHa Bb HHAX C?Ino CeKTpaJIbHbIM ONpeAeteHHAM (pH- 


)a2KeHA by Mn HavOosee OTHCTJINBO. 61M2KeHHOe cpeJHee MpOUeCHTHOe KOJINYCCTBO Ha 
ak BUQHO v3 Tabu. 1, B pa3sMelite- HaTypaJIbHy!0 TMoposy) 
{MH «MaJIbIX» 9JIeMeHTOB (Cu, Cr, V, l 


Niu Co) 2OBOuIbHO ¥eTKO, HCKIIOUaAT oe Pee 8 S 
QO Qo 

ieOo/IblIve KOeOaHua, MpocmexKu- §£ Be ob wi cand ace = 

34CTCH BBIABJICHHAA PaHee 3aKOHO- = e+] Sei ge Es z 3 

MepHOCTb — yBemueHHe cofepka- 6 | & | 22/22 | 82] F | z 

Hal 10 Mepe yMeHblIeHuA cpel- 

fero WHameTpa OOOMOUHOFO MaTe- 4, | 0,415] 0.44 | 0.93 | 0,87 | 4.03 | 0.07 

)MaJlia MW CHM*KeHHe Mp Mepexoye or Mg | 0.2 | 0,39 10,58 | 1,17 | 1,6 0,834 

Be | —__ | 0,0003 | 0,0004 | 0,0008 | 0:0009 | — 

JIMH K KapOoHaTHbIM moponaM. IIpu — Ga_| 0,002} 0002 | 05002 | 070028 | 0011 | 0,004 
Ba | 0,005| 0,017 | 0,020 } 0,034 10,08 | ~ 


lepecuete Ha OecKapOoHaTHy10 Ha- 
eCKY BOSPacTaeT KOJIMYeCTBO BCeX NATH «MaJIbIX» 9eMeHTOB. I] punumaa 
OMYCCTBO KaKMOTO H3 DICMCHTOB B IVIMHaX 3a EMHHUIy, Momsyyaem 
Ta6l. 1), uTO HaMOobileH KOHTPaCTHOCTbIO O6lamqaeT Mefb, HakamlwJuBaw- 
laicd B KapOOHaTHbIx Mopogzax B 43 pa3a CHJIbHee, 4eM B TeEPpHreHHbIX; 
HaYMTeJIbHO MeHbIUe HU MPHOJIM3HTeJIbHO OAHHAKOBO KOHICHTPUpyIOTCA XpOM 
14,9), uuketb (17,9) u Banaguh (16,9). MunuMasbHbIi pocr orMeyeH y KO- 
asibTa (9,2). 

Onpeetus mpHOsHKeHHbIe cpemHue conepxkauua Ti, Mg, Be, Ga u Ba 
O THMaM MOpon, NosyuaeM, 4TO paciipemeteHve UX NOMIMHAeTCA B OCHOBHOM 
aKOHOMEPHOCTH, BbIABJeCHHOH B CHAepOdHIbHOH rpynne (cM. Ta6w. 2). 

JA TOTO UTOGHI OMpeeIHTb, HACKOJIbKO BHIABJICHHbIe OCOOeHHOCTH pactipe- 
€JICHHA QIEMEHTOB OTBeEYaIOT OOWIHMM 3aKOHOMePHOCTAM UX PasMelleHHA 
ocalKaxX, CPaBHUM MOJIyYeHHble WaHHbIe C MaTepHadlaMH MO COBPeMeHHBIM Ui 
WoKHe-(ppaHCKHM OTJIOXKeHHAM, COAepKawluMucA B paOotax H. M. Crpaxosa 
2. C. 3amman3on (°) (Ta6n. 3). ConocraBueHue STOH Ta6/MUbI C MaTepHa- 
aMU Ilo TYJIbCKOMY FOPH30HTY MOKa3bIBaeT, YTO B TEX H JPYHX NpOABJAeTCA 
RHOOOpasve B pacipeseeHuU QIeCMCHTOB MO THMaM Mopog. 

Takum o6pa30M, Kak B APeBHHX, TaK HM B COBPeCMeHHbIX BOAMOeMAX COXxpa- 
AIOTCA 3AKOHOMEPHOCTH paciipeseseHHA, yKa3biBalolMe Ha TO, YTO OOM 
I Tpotecca Obl B OCHOBHBIX YepTaxX CXOJHBIM, HO B KaxK Oe BPeEMA HME CBOH 
co6eHHocTH. Ha ocHOBaHHH 3TOFO CXOACTBA MOXKHO IIPHMeCHHTb CXeMy, Paspa- 
oTaHuyio H. M. Crpaxopbim Ha COBpeMeHHbIX BOAOeMAaX (*), K Ooulee WpeB- 
AM OTJIOXKCHHAM, BCKPbIBAA IPH 9TOM IIpHcyliMe MM Clewuduyeckve YepTH. 

J] Jia BbIACHCHHA PasJIMYHH B PacipeseJIeHHH SJIEMEHTOB B TYJIbBCKHX, HAK- 
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He-(ppaHCKHX HU COBPCMCHHbIX OTJIOMCHUAX, CEMYET OOpaTHTbCA BHOBb kK TaO 
1—3 u puc. 16 u 26, oTKya BUAHO, YTO paciipemedenue Fe, Mn, P, a Taka 
Ta6auua3  <MAJIbIX> WI€MCHTOB B TYJIbCKHX C 

OrnocuTesbHoe co epxaHHe Fe, Mn, Pu «ma AOMKEHUAX OTMMIAeCTCA OT HK 
JIBIX)  JIeEMeHTOB B OCafKax  pa3JIMUHOTO (ppaHCKMX Pe3KO BbIPaKeHHOK CIB 
BospacTa HYTOCTbIO MOBbIMMeCHHBIX HX COJEP2#K 

HHH B lewaruyeckHe o6u1acTu BOO 


es a 25] 2 Ma. ITo OcoOeHHO YeTKO NPOABIAe 
Topona el _| &|.,|3/82| 6 ca y Mn, koroppi B kapOOHaTHh 
s|/§] ge] & 6. Ea 2 OTJOKeHUAX TyJIbCKOrTO BOspac 
oO 

d/o |<] &]2 || S xKonmenrpupyetca mourn B 13 p. 
CWJIbHee, 4eM B HKHEe-*paHCKH 
Ocania coppe-|Fe | 1 )2,0 | 24) 5,18] — | — Kak 6biIo MoKa3saHo H. M. Crpax 

MCHHbIX BO- Lo go pleut a= |) = 4 
ocube Mma) te | Soe a'o hae — ppm (4), mepememjenue Fe, Mn, P 
«MaJIbIX> 3JIEMeEHTOB IPOHCXOL: 
Huxe-cpan- Fe | 1 |4,0 |40,4 |15,6 | 17,3 [28,3 fi 
cKue mopogpt | P 4 ag a ia ne jee KaK B COCTABEe B3BeEIMIeHHOLO MarTep. 
Mn} 1 emo mer ele ; ; Per 
Cul 0.06 0742 | 1° | 1733/2341 [2,69 © dla, TAK M B opMe pacTBOpos, ip 
Cr} 0 |0,27]4 | 0°89] 0,89 |o YeM UCM BBIIe POJIb PaCTBOPOB - 
Ni | 0,02/ 0,26] 4 | 4, 46| 1,39 [0,87 | 
; col 0 {0.63/14 | 4,42/ 0" jo MUIpalluH 3JIEMeHTOB, TEM CHJIbE 

vy | 0-03-46 28a 06 


9 uposBiaeTca OGoraljenue UM 
NarMyeckux uacTeli BonoemMa. Peskuit CABMT NOBDIMCHHDIX COMepKanUH 31 
MEHTOB B OOACTH TOHKUX OCAKOB, HaOJOMAeMBIM B TYJIbCKUX OTJO7KeHUA 
OOyCIOBJICH YBeJIHMYeHHeEM POJIH PaCTBOPOB B MMIpallMH STHX SJIEMeHTOB, T 
CPpaBHeHHIO C HWKHe-CPpaHCKHMH HW COBPeCMeHHBIMM OCaAKaMH. 1g 
Han6ombliee 3HaueHHe UMeJIM PacTBOpbI Aa Mepemertenua Cu u Mn, He 
CKOJIbKO MeHbllee avin Fe u P. Uto kacaetca Cr, V, Ni u Co, koTophie B HHX 
He-(paHCcKoe BPeMA MUTpHpOBaJIM MOUTH HallesIO B COPOHPOBAaHHOM COCcTO! 
Huu (4), TO B TyJIbCKoe TlepeHOC HX OCYIIeCTBJIAJICA IPeCHMyUleCTBeHHO B BH 
PaCTBOPOB H B 3HaYHTeJIbHO MeHbILeH CTeMeHH B COPOMpOBaHHOM Buse. Ha Ti 
peMellleHve HX B COPOMPOBAHHOM COCTOAHMH YyKa3bIBaeT YBeJIMYeHHe OTHOCI 
TeJIbHOTO cofepxKanua V, Cr u Ni B ameBpNTOBbIX riuHax (cM. TaOs. 1). 
OcoOeHHOCTH TeCOXHMHN TYJIbCKUX OTJIOMKCHUM MOSBOJIAIOT BOCCTAHOBH! 
JONOJHUTeJIbHbIe YEPTh! (PH3UKO-XUMUYECKOH OOCTAHOBKH 3STOTO BPeMeHH, 
Peskuii CABUP MOBBIWCHHBIX COMepKaHHli BCeX ZJIEMeCHTOB B Mesaruyeckt 
(balun Obl BbISBAH HHTCHCHBHbIM XHMHUeCCKHM BHIBETPHBaHHeM MaTepuHCKE 
Nopow B OOsacTH CHOCa, KOTOPpOe MpOvCXOANIO, MO-BUAHMOMY, B %XKaPKO! 
BJIaXKHOM KJIMMATe Ha IJIOCKOM H HA3MCHHOM KOHTHHEHTe MH NpHBesO K rryO 
KOMY Pa3JIOXKeHHIO CHJIMKATOB HM aJIIOMOCHJIMKAaTOB, B pesyJibTaTe Yero 60s 
IUHHCTBO 9JIEMCHTOB MHTpHpoBasIO B Bue PacCTBOPOB H JIMLIb acTHUE 
B CocTaBe CHJIHMKaTHOH MyTu. I[lepemeljennio B pacTBopax cMoco6cTBOBAaJIO H. 
JIM4ue B BOMaX TOTO BPeEMeEHM TYMYCOBbIX COeCAHHEHUH, KOTOPble urpaJH pov 
SalMTHBIX KOON AOB. IloBpimmeHHoe cofepxaHue B TYJIbBCKHX OTJIO2%KeHU: 
Cr, Ni u V no cpaBHennio C HHKHe-*panHCKUMH, BEPOATHO, CBASAHO C TeM, & 
B OOACTH CHOCA Pa3MbIBAJIMCb OCHOBHbIe NOPOAbI RKUWIbHOrO TUNA. 
Astop Moubsyerca culyyaeM BbIPasHTb TrlyOoKy1o OsarosapHOcTb aka 
H. M. Crpaxopy u 9. C. 3auiMaH30H 3a yKa3aHua MW KpHTMYeCKHe 3aMeuaHH 


Teonormuecknit MHCTHTYT Ilocrynuso 
Akafemun Hayk CCCP 29 IV 1957 


IMTHPOBAHHAS JIMTEPATYPA 


1A. II Buuorpagos, A. B. Pouos, Teoxumun, Ne 6 (1961 
2. fl. 3xyc, Cos. reom. c6opp. 46 (1955).- °K. @ Ponnwouosa, EO Bam 
nonupeKkas, A. WU. Bonoguenko, Tp. BHHMH, 8. 9 (1956). *H M,-Crpage 
H.T. Bp onckas u gp., OOpa30Banne ocamKoB B COBPeMeHHBIX BOMOeMAX, M3n. AH CCC 
1954.5 H. M. Crpaxos, 9. C. 3aamaun3o0u, Tp. WMuctr. reon. nayxk AH CCC 
B. I'55 (1955). & Hy MA Gir paix ome oO) Ci Siam iy al reio/ rin aly Merrit Ono Tene 
Teoxumua, Ne 6 (1956). 7 M. C. W1penos, Teonoruyeckaa uctopua cpeqHeli actu P 
CkKoH naTopMbI B TeYeHHe HHAKHCKAMCHHOYTOMbHOK H NepBO NOMOBUHBI cpesHeKaMmeHt 
yrombHou amox, M., 1954. 
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HToxnzane Akafemitu nayrk CCCP 
1957. Tom 117, Ne 4 


BHOXHMU 


ll. C. POMAHYYK 


CTABHJIM3SMPYFOINEE EMCTBHE MATHUA HA ACKOPBHHOBY!O 
KUCJIOTY 
(IIpedcmaeaexno axademuxom A. H. Onapuroim 9 VII 1957) 


YcTaHOBJeHO, YTO aCKOPOHHOBaA KUCIOTA JIerKO pa3pylilaerca NOM BOsTeH— 
eTBHeM cepMcHToB (',”), UeouHOl cpefbi (*), 3aKHCHBIX COeqMHEHHT 2%esesa (4), 
Menu (*) H pada Apyrux BelllecTB. C Apyroli cTopoHbl, Takwe coeqMHeHHA, 
Kak IJIIOTaTHOH, KCaHTHH, MOUeBAA KUCJOTA, TEO*PUJVJIHH, KpeaTHHHH, B eCTeCT- 
BeHHLIX OObEKTAX TOPMO3AT PpasJlOxKeHHe ackOpOHHOBOH KucsOTH (°). Samez- 
JIAIOT OKHCJIeHHe STOTO BHTAMHHa THaMHH (°,°), CyJIb(ruApHIbHbIe COeMMHeEHUA 
(*), remMormo6uH H KaTasia3a (°), BOJHOKOJIJIOHJHbIe pacTBOpbl KaporuuHa (°), 
| TKaHeBble T1poTenseI (*°), cepHuctad Kucrora (*'). JlepatHuH u MocuKosa ('*). 

‘MoKa3aJiv, 4TO alleTaT KaJIbUMA TIpH OOpaboTKe MM BbITAKeK C acKOPOHHOBOH 

-KUCIOTOH MpeOTBpalilaeT NoceAHIOIO OT pasowKeHHA. ABTOpbI OObACHAIOT 

9TO TEM, UTO KaJIbIMH COXpaHAeT SHAMOJIbHYIO TpyNNMpoBKy acKOpOuMHOBOL 

-KHCJIOTHI. 

Ip w3y4eHHu BIIMAHMA MMHepabHOTO MMTAaHMA Ha HakonseHMe ackOpOu- 
HOBOM KHCJIOTHI B KapTodesie, AUMeHEe MH APyrHx pacTeHHAX HaMH GblIO 3ameye- 
HO, UTO MarHHli 3HAYMTebHO YBeJIMUMBAeT COepKaHve STOO BUTAMUHA, Npu- 
yeM MOUTH BeECb BAT@AMHH HaXOJMTCA B BOCCTAHOBJICHHOH (opMe Tad. 1 Hu 2. 

Taoauna 1 


Hakomienue acKOpOHHOBOM KHCJOTHI B 10-HeEBHBIX JMCTbAX suMeHA «Danna JloocqoppcKas» 
(BereTaIlHOHHBIe OMBbITS!) 


| AckopOuHoBan KHCH., MF % : Oomaa 
BapuanTbl onbita pH soguon Be EPOR ES ee ackopOHHO- 
BbITAKKN Bad Kucu., | B44 KHCI., 
obutaa |BOCCTAaHOB- | OKHC- |o, x o6nyeii| % K KOHT- 
JIeHHan JICHHAaH pOvJIlO 
KoOHTpoOuIb: MPOMBITBIM MecoK Gr02— 14860 1 Son ed oe 6,6 100,0 
Koutpomb + CaCOg3 (10 m- 9KB. | 

na 100 r mecka) > The NOR Sieh ent ali SO) ee 9) 9 106,95 
Koutpomb + MgCOs (10 m-9xKB. | | 

Ha 100 r necka) Tei DO OOt eee hoe. owen Oo 126 ,6 
Koutpoab + CaCO3 + MgCOs | 

(no 5M-9KB. Ha 100 rmecxa) | 7,69 (29,76 | 27,90 | 1,86 6,3 160, 0: 
Kostpoab + HCI (0,01 m-oxs. 

Ha 100 r necxka) 4,64 |46,12 |} 13,64 | 2,48 | 45,4 86,6 
Yepxosem MoulH., cla6oBbimenou.) 6,78 [23,56 | 22,99 | 0,57 2,4 126,6 
JjepHoBo-cla6onos301. cymecs. 

mouBa | 5,12 120,46 \* 19,22 | 4,24 4 110,0: 

| 


TloppiieHHoe coyepxkaHve acCKOpOHHOBOM KHCJOTbI OTMeYeHO B KJIYOHAX 
KapTodeiA, pa3BHBaBllerocd MpH MOcTaTOUHOM KOJIMYeCTBe MarHHeBOH IMUM. 
Becuoli Takve KyOHM cOsepxKau B CpeqHeM Ha 25—30% Ooubille ackOpOuHO- 
BOH KHCJIOTbI B CpaBHEHHH C OObIYHbIMH KJIYOHAMM, HMeJIM 30pOBbI BHeIHHH 
BHU WH XOpollMe BKYCOBbIe KauyecTBa. 

BuaronpusatHoe elicrBHe MarHUA CKa3bIBaeTCA M Ha HaKOMJIeHHM XOpopus- 
Jla B JIMCThAX KapTodeA; 3HaUMTebHO MOBbILMAeTCA ypoxal KyOHeEH MU cojep- 
2KaHHe B HHX KpaXMaJla. 

Ha ocHoBaHHH MOJYYeHHbIX HaOJIOMeHHM BOSHHKaeT HEOOXOMMMOCTH BBIAC- 
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Ta6auna 2 


CofepxxaHve aCKOpOHHOBOH KHCJIOTbI B JIMCTbAX Be pXHero spyca Kaptodens Ilappaccus 

(BEreTAaIlHOHHBIe OMbITbl Ha MeCuUaHbIX KYJIbTypax) 

eS ee 
; Ackop6HHOBaA KHCJ., MF % O 

Ha CYXOH Bec JIMCTbeB KHCJIeHHa 

BapuaHTb OnbiTa pH soyuoti acKOpOHHO- 

BbITA2KKA 2 RAE Se, Baa KHCJL.,. 

o6ujaa - |loKucmenHaa|% kK ober 

-* yenuaa |° % ma 


Koutpomb: 0,2 r KH2PO,, 0,075 r KCl, 
0,025 r FeCls, 0,5 r NaNOs, 0,3 r__ 
(NH4)2SO,4 na 1 Kr mpompitoro B HCl u 


Bolle HW BbICyWeHHOrO Mecka 6,8 |446,8 | 355,6 gid bee 24,9 
Koutpomb 0,175 r Mg(OH), 4MgCO3 Ha 

4 Kr mecKka 15,4 \644°3 | -612,9 28,4 3,0 
Koutponb: +17,2 mn 0,1N pacts. HCl 

Ha 1 Kr cyxoro mecka 4.5, 13850,.8°) 243.0, sBilcoaa Sy a 


HUTb, He ABIAeTCA JIM MarHui eraOusM3aTOpOM acKkopOuHOBOH KucOTH. Js 
NOATBepKAeHUA Mpesnosaraemoro cTaOWJIUSHpylollero WelcTBHA MarHHA Mpo 
BelleHa CepHA ONbITOB C CHHTETHYCCKHM MpenapaTOM aCKOPOHMHOBOH KUCJIOTHI. 

B mepuble Kowl6bl Ha 50 MJ MoMellanocb 10 Mi BOMHOTO pacTBOpa Mpena- 
pata KpHcTaJIM4eCKOH aCKOPOHMHOBOH KHCJIOTHI ONpeseeHHOH KOHWeHTpPallAn 
(25 mr mpenapata B 100 ma pacrsopa). B kaxyyio kKoNOy MpHMBaJIHCb pas- 
JIMUHbIe PacTBOpbI HM UX KOMOMHALMM C TaKHMM pacueTOM, 4TOObI COsqaTb LAA 
ACKOPOMHOBOLi KUCJIOTbI OMMHAKOBY1O Cpey B MpHCYTCTBHH MarHHA HM 6e3 Hero. 

C sto uenbio no 5 mm 0,2 N pactsBopos cousHoli, cepHol, ykKcycHOl KHCNOT 
H Koro HaTpa MpHOaBANOcb B MepHble KOJIObI C OMbITHBIMH PaCTBOPaMH ac- 
KOPOMHOBOH KHCJOTHI. SaTeM MpHOaBANUCb pacTBOPbl MarHHeBbIX COeAMHEHHA 
(MgClze, MgSO4, Mg(CHsCOO)z) us pacueta 25 mr MarHua Ha Kayo Kooy. 
yo. Ilyrem npu6aBieHua KMCJOT HIM We04un pH AoBoqusMO0Cb NO OMHHAKOBOH Be- 
JAMUMHbI. STO MOZBOJIMO MCKJIOUHTb BIMAHHE CpebI HA YCTOHYMBOCTb PaCTBOPOB 
ACKOPOHMHOBOHM KHCOTHI M Oosee YETKO ONpPeAeIMTb CTAOWIH3Hpyroulee TeHcCTBHE 
MarHHa. 

Ta6nuna3 


YcrTouuHBOcTbh Pp aCTBOPOB KPHCTaJIIMYeCKOH ACKOPOHHOBOH KHCJIOTHI MpH xpaHeHHH 
(B % BOCCTAHOBJIeHHOrO BHTAMHHa K IIePBOHAYAJIbHOMY COep?KaHHio) 


Kucaaa cpera (pH 3,6) Lilenounas cpega (pH 7,6) 
Pacts OpHTeH KpHCTaIHYeCKOH AaCKOP6HHOBOH KHCJIOTHI 
7a 2 0 50 
g = | ae 5 
. +o Q ae +8 AP py i) SHY 
2 . a Bs mba healer “f 
o| 9154 |Se| = lee) S | Se leaner 
= | oe ee a ge Nee 4 | 25). 2g ine 
KouTpoub 
(TepBOHaYaJIbHOe 
onpeesieHne) 100, 0/100, 0/100, 0/100, 0)100,0/100,0) 100,0 |100,0 |100,0 |100,0 |100,0 
1-e CYTKH 54,3) 93,5) 96,4) 13,5) 57,2} 91,5) 98,8) 14,3 | 88,5 | 84,3 | 80,4 
ae |» 37,4| 90,2) 91,3) O | 30,6; 80,0) 98,7 QO. | 76,7 125,05) yee 
3-e oy» 20,2| 81,7| 82,6 12,1} 69,4) 93,6 69,4) 714..1165,2 
4-e  » 19,0) 76,3] 77,5 ; O ; 53,8 90,4 66,1 | 65,3 | 59,2 
o-e > 12,5} 62,0) 69,2 42,5) 89,0 08,3 | 51,4 | 45,8 
10-e » 0 | 54,3) 65,4 SHA, 7K).8 48,8 | 44,3 | 30,7 


Cpasy Ke nocie nepemMeluMBaHHA HW ONpewemteHuaA pH nyTeM THTpoBaHuHa 4a- 
‘CTH pacTBopa (5 M1) 2,6-27ux0peHosIMHLZOPeHOJIOM MpPOUSBOAMOCb ONpesenenHe 
MepBOHAYaMbHOFO KOJIMYeCTBa ACKOPOMHOBOH KUCJIOTHI B KaxKJOM pacrTBope. 
OOnapy2KeHHOe KOJHYeCTBO BHTAMHHa WIA MpOCTOTH CpaBHeHHA NMpHHUManoch 
3a 100%. Kon6nic pacTBopaMu B 3aKPbITOM COCTOAHHM COXpaHAJHCb B TEMHOM 
MectTe IIpH KOMHaTHOH Temnepatype (16—18°) B TeyeHHe 10 qHel. 
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ExkeqHeBHO NYTCM THTPOBaHHA ONpesenAach NOTepA aCKOPOMHOBOH KUC- 
bl B pacTBOpax. 

[1a npeqoTBpallleHHA pa3sOXeHHA ACKOPOHHOBOM KHCJIOTHI HOHAMH MedH Bce 
KTMBbI-H BOJa MpHMeHAJIMCb B OUMULCHHOM BH le O€3 OULYTHMBIX C/IeOB MEH. 
Pe3ybTaTbl HX HCCIeqOBaHHH NOKa3saHbl B Tad. 3. B pacrBopax B npucyT- 
WM MarHHsl He3aBHCHMO OT peakIHi i 


elbl pasOKeHHe acKOpOHHOBOH KUCJIO- 8 ae 
| HECOMHEHHO 3aMmefuisetca. Han6ouiee S ee 
jbHOe cTaOumusupyroulee pelicrsue S 320 ae 

THHA OTMeyeHO B KHCMOl cpene (3a S vo 
KJOUCHHEM CepHOl KUCOTE). S G 
Ienounas cpeya ABHO cojelicrByer OnI- ae y 

pOMy pa3pylieHu1io BUTaMMHa. OgnaKo 3 

MMe MarHAA, TaBHbiM @Opasom yKcyc- —-- 8 6 

KUCNOTO, YMepxeT 3TO paspyuIMTEbHOE 8 

icTBHe. S 

Beictpo pa3pyllaerca ackopOuHoBas Se 

cota B pacTBopax c HoHamMu SOa4, KoTO- s 


ie B .aHHOM cilyuae NapalH3yior cTadu- 
3upytollee elicrBue MarHHs. of G0! = Q001 0005 QG001N 
B reyenne 10-QHeBHoro ONbiTa BeH- isan 

ta pH ucmbiryeMbIx pacTBopoB, 3a Puc. 1. Snexrponposogzuocrs marune- 
KIOUCHHEM BOJHOTO, MpakTuyecku He 50H (/) mH HatpueBol (2) cone acKkop- 
sMeHAJIacb. B BOMHOM pacTBOpe acKop- CuHOBOH KUCHOTBI 

THOBOH KHCIOTHI BemM4HHa pH 3aMmeTHO noBblllamacb, I10-BHJHMOMYy 3a 
[eT pa3JIOX%KeHHA BUTAMHHA. 

IIpeanoaraetca, YTO HOHbI MarHHA, pearupysa c 2MaHOMbHOL rpynnupos- 
0H ACKOPOHHOBOH KUCJIOTHI, TOPMO3AT €e OKHCEHHe, ABMIAIOULeecA, KaK U3BeCT- 
) (?), HAYa/IbHBIM 9TANOM PasPpyUIeEHHA BUTaMHHa. 

J\ia mMoATBep*KeHUA STOO NMpelcTaBeHHA ObWIM NOyYeHbI MarHueBad u 
ATPHeBaA COJIM ACKOPOMHOBOH KUCJIOTHI, ONpeeeHa SeCKTPOMPOBOJHOCTb B 
ACTBOpax STHX Covel (puc. 1,7) HM Ha ee OcHOBe paccuHTaHbI KOHCTAHTHI NHCCO- 
mauuu. Jia MarHH-acKOPOHHOBOMH KUCJIOTDI OHA OKasauiacb paBHOHU 
8-100°%, a qa HaTpHi-acKopOuHOBOoH KucHoTH 1,47-107. 

Kak BugHO u3 pu. I, 2, 91eKTpONpOBOAHOCTb MarHuit-acKopOuHOBOrO Ipo- 
3BOJHOrO 3HAYHTeIbHO MeHbUIe TaKOBOH HaTpHeBOH COMM 9TOTO BUTaMHHa. 
pome Toro, MpM MoOMyyeHHH MarHHi-acKOpOHHOBOH KUCJOTH ObIO OOHapy- 
eHO, YTO | r-MOJIb aCKOPOMHOBOM KUCAOTHI CNOCObeH MpOpearupoBaTb TOJIbKO 
0,5 r- moma MgO uu zpyroro MarHveBoro coeqHHeHHA. 

SOTO CBUJeTeIbCTBYeT O TOM, 4TO ABE MOJIEKYJIbI ACKOPOHHOBOM KHCIOTHI coe- 
AHAIOTCA Mex Ly COOoH Yepes MarHHeBblii MoctHuK — Mg —. ITpu 2Tom HanGosee 
ecTOHKHe JMSHOJIbHbIc TPyNMHPOBKH CBASHIBaIOTCA MarHHeM, B YeM H MIposB- 
feTcAd ero cTaOusu3supyrollee AelicTBue. 

OnpeyejeHne MoseKYyJIAPHOTO Beca KPHOCKONMYeCKHM MeTOJOM NOLTBepxKa- 
“9TH coodpaxeHua. MomekyApHbil Bec MarHHH-ackOpOHHOBOrO MpousBOHOrO 
) HAMM JaHHbIM paBeH 372,8, uTo Bcero Ha 1,52 eqHHMUbI pacxoguTcA c Teope- 
qyeckuM (374,32). : 

DKATOMUPCKHH CeIbCKOX03AHCTBEHHbIM Tlocrynusio 

HHCTHTYT 26 XI 1956 
UWUMTHPOBAHHAS JIMTEPATYPA 
yaounet, E. K. Kapgo-Cphcoesa, Buoxumua, 3, B. 3 (1938). 

; t= Gayeouneyy We Biochem Jey 22,0100/(1928) merous Han Db yi none Bunaq 
mer M., 1940, ~4AU Szent-Gyoargyi, K. Vietorisz, Biochem. Zs., 233, 
6(1931), §3.C.Tepmeunosuy, A. MW. Muuxkuna, Buoxumus, 16,8. 1 (1951). 
A. A. Tutaes, Buoxumus, 13, B. 3 (1948). *B. OT. Kpertrosuy, Ocuosn 6uoxu- 
im pacrenul, M., 1952. 87. E. Boangumupos, A. HW. Konotruaosa, Buo- 
Mua, 12, 8.4 (1947). ®C. W. Banaxospekuit unp., Buoxumua, 18, B. 1 (1953). 
D. Green, Mechanismus of Biological Oxidations, Cambridge, 1941. ! H. M. Cuca- 


Af H, WDepMeHTaTHBHadA AKTHBHOCTb MpOToNa3sMeHHbIX cTpyKtyp, M3g. AH CCCP, 1951. 
B. A. Hep-atuun, B. M. HocuxKosa, JAH, 15, 2 (1987). 


667 


Jloxnanm AKkagemun nayx CCCP 
1957, Tom 117, Ne 4 


XHMHYECKAA TEXHOJIOI'H 


B. B. KA®APOB 


HOBbIM TITYTb AHAJIN3A HW MOJIEJIMPOBAHHA Udo Y3H0HHBI 
MIPOWECCOB 


(ITpedcmaeaeno axademuxom C. H. Boaodroeusem 3 II 1956) 


Aunamu3 Judbty3voOHHbIx Mpoleccos OObIMHO MPOMSBOMUTCA Ha OCHOBE TIeHC 
Holi Teopnu JIbionca M YuTMaHa, 3aHMCTBOBaHHOH M3 TeOpHy pacrBopeHus TBE 
yeix Tel Hepucta u Bpynepa, OnpaBAbIBaloleHcs C JOCTaTOUHOH CTeMeHbIO TC 
HOCTH IIpM pellleHHu 3afa4d c TBepLOH rpaHHyHOH MOBepXHOCcTbIO, rye cyuule 
BOBaHHe HelOBHXKHOM MJIeHKM MOCTaTOYHO OOOCHOBaHO. OHako HeT JocTaTC 
HbIX OCHOBaHHH MepeHOCHTb TeOpulo, CBASAHHY!O C TBepAOH rpaHw4yHol NoBep 
HOCTbIO, Ha CBOOOJHbIe MOBePpXHOCTH pa3yella TaKHX CHCTeM, Kak ra3— KY 
KOCTb, Nap — XKHAKOCTb, %XUAKOCTb — XKHAKOCTb, C KOTOPbIMH npHXxOAUT 
MMeTb Je/lO B TAKUX Mpolleccax Macconepelaqn, Kak adcopouna, pekTudukall 
MW 9kcTpakuua. Tlomb30Banue MveHOUHOM TeopHeli JO CHX MOp He MOsBOVIHIO F 
JIYYHTb OOOOULEHHbIX yYpaBHeHHH MIs pacueTa afCOpOMMOHHbIX pekTHMUKAaHO 
HbIX HW 9KCTPaKIMOHHbIX allmaparos. 

Heo6ocHOBaHHOCTb MJIeHOUHOH TEOPHH HW ee HEAOCTATKH OYeBHAHHI U3 CueAy 
WLMX MOMORKeHHH: 

a) [panna pa3fena das B CHcTeMax Ta3 — X%KH]KOCTb, Nap — KU]KOCTS 
KUKOCTbh — X%KMKOCTb OTOKECTBIAeTCA C TBEPLOH TpaHHueH HW ABJICHHA 
CBOOOMHBIX NOBeEPXHOCTAX OTOKJECTBIAIOTCA C ABJIGHHAMH Y TBeEPAbIX CTeHC 
He yuuTbiBaeTcA, YTO Ha CBOOOJHbIX MOBEPXHOCTAX MOKET CO3LaTbCA COBEpL 
HO HHad rHAposMHamMyeckand OOCTaHOBKa, 4eM Y TBepOH CTeHKH. 

6) IlmeHouHasa cxema (opMaJibHa, NOCKOJIbKY MPH KOHe4YHOM aHaJiu3e Ty] 
Ilecca TOJIMMHbI TJIeHOK, KaK OCHOBbI 9TOHM CX€MbI, OTOPacbIBalOTCA H 3aMeHAK 
CA JIMHEHHbIMH pa3sMepaMH aliMapata, a J[BHKyWadA CHa mpolecca OepeTca 
B IJIeHKax, a B TOH WIM HHOH chase. 

B) B nueHOUHOH CXeMe He YUHTHIBAeTCA TYPOYJICHTHBIM MepeHoc BelllecTBa- 
IJIeHKaX OTCYTCTBYeT TYPOYJICHTHOCTH, axke eCJIH XKUKOCTh NepemeluuBaert 

r) Duppoquyamuyeckan oOcTaHOBKa B Ape MOTOKOB He OMpeemneT Ty 
mecca Maccolepesauu, TaK Kak TypOyJICHTHOCTb He 3aTparuBaeT MVJICHOK. 

A) [lneHounad TeopHA Bce ABJICHUA MaccONepeyauh CBOUT K MOJIeKYJIAPE 
muddy3uu, Ha BeIMYHHY KOTOPOH MbI He MOXKeM BO3eHCTBOBATb AKTHBHO, 
CKOIbKY KOSPPHUMeHTH MOseKYyIApHOH Audbby3sud — BelMuHHbI NocTOAHH! 
Tlostomy mvieHOuHad TeOpHA He BCKPbIBaeT BOSMOMKHOCTH MHTeHCHUKALMN WI 
(Py3HOHHBbIX MIpOWeccOB H B 9TOM CMBICJI€ ABJIACTCA KOHCePBaTHBHOH. 

e) IInenounad TeopuxA OrpaHHYMBaeT BO3MOXKHOCTh MOLeIUpOBaHUA Wud 
SHOHHBIX IpoleccoB, TaK KaK 3a OCHOBYy OepyTCA HHAHBUNAyasbuble cBOlCc 
BellecTBa H BCe XapaKTePHCTHKH TMpOllecca CONOCTABJAIOTCA C MOJIEKYJIAPHE 
nlapametTpaMu. 

C no3sHiui MieHOuHOH TeOpHH He MpecTaBsAeTCA BOSMOXKHBIM OOBACHH 
ABJIGHHA MaCcOOGMeHa B YCJIOBHAX Pa3sBHTOH TypOyJIeHTHOCTH Ha CBOOOJHI 
MOBEPXHOCTAX. 

Tlosromy HeoOxoyuMa pa3spaOoTka HOBBIX IlyTeli aHamH3a puddby3HoHt 
MpOWeccOB, KOTOPble NOSBOJIMJIM Obl He TOJIbKO aHaJIM3HpOBaTb HW pacC4HTHIB 
Auddpy3vouHble MIpOleccbl, HO M MOJeJIHpOBaTh HX — M€PCHOCHTb PeSYJIbT 
ONbITOB C MOJeseH Ha IIPpOMBbILIIeHHbIe OObEKTHI. 
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| Ham mpeycrapaserca BO3MOXKHbIM, UCXOAA U3 aHaIusa PULpOLMHamuUueck) i 
CTaHOBKH Tpolecca, CleMYIOWMM OOpas0M TpaKTOBaTb Mpollecch! Audpy3uu 
CBOOOJHBIX MOBepXHOCTAX: 

a) Tpanuila pasyena cas np Haun cBOOOHEIX NOBepXHocTeli MpHHILHNM- 
bHO OTJIMUHA OT TBEPAOH HM CraOMMbHOli MOBeEPXHOCTH H MPH HeKOTOPBIX yc- 
BHAX MOMKeT ABHTbCA HCTOUHUKOM TypOyJIeHTHOCTH. CocToaHve rpaHulbl pa3- 
a (Pa3 SABHCHT OT THApOAMHaMMYeCKOH OOcTaHOBKU Mpolecca. Typ6yneur- 
DCTb, BOSHHKalOllad Ha CBOOOAHSIX NOBePpXHOCTAX,— Tak Ha3bIBaeMad CBOOOL- 
A TYpOyeHTHOCTD, IIPHHUMMHaIbHO OTIHUHa OT TYPOYJIEHTHOCTH, BO3HHKalO- 
eH y TBepAOH rpaHullbl CTeHKH. 

Bp): @ukcupoBaHHad rpanulla pa3felta a3, No cBoel Npupogxe oTIMUHAaA 

TBEPOH MOBepXHOCTH, CyLeCTByeT B OFPpaHHYeHHbIX YCJIOBHAX (HallpHMep, 
JieHve OapOoTaxka MpH pa3ebHOM. BH2xKeHUM My3bipeH rasa usu Mapa 
pes TOMMY RXHAKOCTH,. JBHXKeHHe Kalli. %KHAKOCTH B 9KCTPaKIMOHHOH 

ONOHKe HT. M.). 

B) IIpu onpeyenteHHbIx ruqpoquHaMuyecKHX PexXUMaX B YCIOBHAX Pa3sBUTOM 

OOoqHOH TypOyseHTHOCTH (bHKCHpOBaHHaA paula pasyelta HelpepbIBHO 

SMeCHAeCTCH HM OOHOBJIACTCA, IPHYCM pa3sBHBaeMadA B NOTOKaX 9HEPrA MpeBoc- 
OT CHJIbI MOBeEPXHOCTHOTO HaTAXKeHHA M Ta3s0Bble (MapOBble) BAXPH MpOHH- 
aloT B 34BHXPeCHHYIO XKHAKOCTH, (basbl HelMpepbIBHO HHBEPCHPyIr. 

1). B aByxda3Hbix moToKax OTCYTCTBYIOT KakHe-JIMO0 MJI€HKH HM BeLILeCTBO Ie- 
yeaeTCA KaK MOJICKYJIAPHOH, Tak HU TYpOYyeHTHOH Auppy3svel BMpeyesiax Kaxk- 
(oH 43 (:ha3; pH 2TOM KoOadPuUNeHT TYpOyeHTHOK Aupy3suu Ha rpanule pa3- 
ea (ba3 UMeeT KOHeUHOe 3HaUeHHe, OTJIHUHOe OT HYJIA, TAK KaK rpaHulla pa3- 
ela tba3 NOABep2xKeHa HeMpepbIBHOMY H3MeHeHHIO. 

nm) B ycnosuax pasBuTol cBoOosHOL TypOyeHTHOCTH TypOyeHTHaA Audpy- 

SMA IpeBaUpyer Hal MOJeKYMAPHOH Wudpy3sveh UM BIIMAHHe HHAMBUAYaJIbHbIxX 
\uppy3HOHHbIX CBOHMCTB CHCTeM CTaHOBHTCA He€3HAYHTeCJIbHbIM, UTO OTKPHI- 
3aeT UIMpOKHe BO3MOXKHOCTH MOjleIHpOBaHHA MudPySHOHHbIX MpoOleccos. 

e) KpurepvanbHaad 3aBMCHMOCTb Bua: 


== ss fit. my, Be n 
Nu, = A-Re”-Re™. Pre . Pre 


Nu, — Auppysvonnpli Kputepuli Hyccenpra; Re;, Rex Pry, Pra. — cooTBer- 
-TBEHHO, KpHTepuH Perinoupyca u [[panyraia Wa rasa W %XKHKOCTH), B KO- 
ropoH OGbIYHO OOpaOaTbIBaIOTCA ONbITHHIe JaHHble, CMpaBeNMBa TOJIbKO B 
yYCNIOBHAX CYUIECTBOBaHHA (PHKCHPOBaHHOM PpaHullbl pasfesa WIM NOBepXHOCTH 
pa30Boro KOHTAKTA. 

*) B ycaopuax pa3sBHTOH cBOOo,HOM TypOyJIeHTHOCTH, He3aBHCHMO OT 
AHIMBULYasIbHbIX WupPy3SHOHHBIX CBOHCTB CHCTeM, HMeIOT MeCTO CJleqyIOUIHe 


DABEHCTBA: 

1 E D+E 

Pe, = = = const) Pr.= jas = const; -Nuy= Sa eS comens 
a a & 


= const, 


rye: Pe, —Kputepuli Tlexne qua TypOyenTHoro oOMmena, Pr, — kputTepuit 
[paniras ya TypOyeHTHoro O6MeHa, Ww — CKOpocTb NoTOKa B M/ceK, / — JH- 
HefHbI pasmMep B M, Ep, Ex — Koapuiventbl TypOyeHTHOrO OOMeHa 9Hep- 
rau u macchl, D— KoxibullveHxT MosekyApHOH Auppysuu, h — AMHa 30HbI 
KOHTaKTa alilapaTa, t — MpOOJIKHTeJIbHOCTb Mpollecca B CeK. 

Yka3anHble NONOKeCHHA MOATBEPKMaloTcA ONbITHBIMH JaHHbIMA MO paooTe 
HacaOUHbIX peKTHPHKAaLMOHHBIX, AOCOpOWHOHHbIX HM 9KCTPaKUMOHHBIX KO- 
nouH (1); onbitamn JletuHeHa, MpHBefeHHbIMH B cTaTbe BusbrenbMa (*) Mo 
Impy3nu CO, B BO3AyX H KpacuTeA B BOY; ONBITHDIMA JaHHbIMH IO pa- 
6oTe CHTYATHIX KOJIOHH (3); OMbITHBIMH JaHHbIMM MO paOoTe MellaJIOK B aBTO- 
MOJ[@JIbHOM pexkume (*). 

3) B cooTBeTCTBHH C pa3BUTbIMH MOJIOXKeCHHAMH MNpeCTaBsAeTCA BO3MOX- 
HIM KslaccHpuLMpoBaTb AMPpysHOHHyIo almapaTypy CJlefyrouluM oOpasom: 
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I. Annapatst c (bHKCHpOBaHHOH MOBepXHOCTbIO PasOBOrO KOHTAKTA: 1) 6¢ 
6oTaxkHble, Ip MaJbIx unciax Pe, 2) MNeHOUHbIe, TYPHINVIbI, WeJJIAPHYCbI HT. 

IJ. Anmapatbl, B KOTOpbIX MOBepXHOCTb (asoBoro KOHTAaKTa cCo3aeTCa 
pomecce j[BH>KeHMA MoTOKoOB: 1) 9MYJIbralHOHHbIe HacaJlOyHbie KOJIOHH 
3) QMYJIbrallHOHHble CHTYATbIe KOJIOHHI, 3) alimapaTbl C MellaJIKaMH B aBTO™ 
JI@JIbHOM pexkuMe, 4) CTPyHHble allapaTpl  T. I. 

u) Kpurepvem, onpesess10UHM HHTCHCHBHOCTb OOpa30BaHuA MOBepXHOC 
(basoBoro KOHTaKTa H ee OOHOBJeHHA B AMppy3HOHHbIX allMapaTax, MOK 
CJIYKUTb THAPOMMHAMHYeCKHH K. Tl. A. almapara: 


; = Ve (ze) 
ee E;t+Ew i APy_ x6 AP, iG; Nn oe 
Vp E;t ew +En Ap fp (nh ‘ 
G Nike 


rye: E;—9keprua, 3aTpayHBaemand Ha OOpasoBaHHe MOBepXHOCTH (pa30B0) 
KOHTakTa, Ew— 2Heprud, 3aTpayHBaeMaA Ha Ppa3BHTHe CKOPOCTeH JBHKEHE 
Buxpeli (OOHOBJIeHHe MoBepxHocTH); Ey, —2Heprus, 3saTpayMBaemMasd Ha TpeHl 
o cTeHKH ammapata; Ap;_x, App—mepenaq aBJeHHA, COOTBETCTBeHH! 
B J[ByXxa3sHOM M OfHOasHOM NOTOKe Mp OHOH WM TOM %#e CKOpOCTH Las 
(napa); L, G—uHarpy3ka allmapaTa 0 %XHAKOCTH HW Ta3y; Yr, {x — YACJIbHb 
Beca ra3a HW X%KHKOCTH. 

Chem c eHHHUbI OObeMa MpomopuvoHameH BemuuuHe 1/h-f, rye h—Bb 
cOTa, .SKBHBaJIeHTHad CTyYMeHH KOHTaKkTa; /—Tvlollayb CeyeHHA amnapati 
Tlockombky BesMuuHa f OOpaTHO NpOnopuMoHabHa JIMHeHHOM CKOpOCTH & 
TO BeJIMYHHY, MPOMOpUWOHaJIbHYIO CbeEMY C CQHHHIbIl OO6beMa, MOKHO BBIpé 
3HTb Kak OTHOWeHHe w/h. OueBHHO, YTO C POCTOM CKOPOCTH H YMeCHBILIE 
HH€M 2KBHMBQJICHTHOM BbICOThI! GOyJe€T BO3pacTaTb CbeM C eHHHUbI OObeM 
annapara. AnmapaTbl JOJ2KHbI CpaBHUBaTbea No BemMunHe w/A-y,. Annapar 
nepBoH rpylubl WMewoT HH3KHe 3HayeHHA wW/A U 7p, alllapaTbl BTOPOH rpynM 
HMEIOT BbICOKHe 3HaueHHA w/h MH yp H NOITOMY Oouee 9PppeKTHBHHI. 

kK) Moyeaupopanve 2udpy3HOuHEIXx Mpoleccos u Audpy3HoHHOoK almaparyp: 
BO3MOXKHO TOJIbKO B PpexKHMe Pa3BUTOH CBOOOAHOH TYpOyJeHTHOCTH. Bo3MOKHOCT 
MOJe@IMPOBaHHA OOYCJIOBeHAa CJIEXYIOMMMMH TIpHunHaMH: |) B ycJIOBHAX pa3BI 
TOH CBOOO,HOH Typ6yseHTHOCTH £,/E, = const H, CJleqOBaTeIbHO, XapakTep HE 
MeHEHHA ONPeeIAIOULAX THAPOAMHAMMYeCKUX XapakTePHCTHK U OMpees AWA 
AudPy3HOHHbIX XapaKTepHCTHK OHH H TOT Ke — H3MeHeHHe MepenNaya LaBulenus 
H3MeHeHHe KO2PuIMeHTOB Macconepeay UMeIOT OMMH H TOT Ke XapakTep. OT 
COOTBETCTBY€T TOMY MOJIOXKEHHIO, YTO B YCJIOBHAX Pa3sBHTOH CBROOOAHOH TYpOyseH1 
HOCTH HHJMBUAyasbuble Ju@py3HOHHble XapaKTePHCTHKH He BJMAIOT Ha MAaCCC 
OOMeH, H, B YaCTHOCTH, NoKa3aTeu cTeneHeli y Pr,, Pry cTpemaTca K HYJIK 
2) OarojqapA NocToAHCTBY OTHOWeHHA £,/E, CTaHOBHTCA BO3MOXKHBIM M0 H3BeC’ 
HbIM THAPOMMHAMHYeCKHM MapaMeTpaM PaCC4HTHIBATh KOJIMYeCTBO NepesaBae 
MOYO BelllecTBa, T. €. MOJIHOCTbIO paccuHTaTb ammapar (1). Pexum pasBHTOH cBt 
OomHOl TYpOyJIeHTHOCTH C TOUKH 3PeHHA OCYILeCTBJIGHHA MpolleccoB maccor 
peau ABIAeTCH HanOouee SdpeKTHBHbIM, TaK KaK IPH MaKCHMaJIbHOH ‘CKOpOcT! 
a CJI€QOBaTeIbHO, H MPOH3BOAMTeIbHOCTH, MepesaeTcH MAKCHMaJIbHOe KOJIMUE 
CTBO BelllecTBa. 


MockosckHit XHMHKO-TeXHOJIOrHYeCKHH HHCTHTYT Tlocrynuuio0 
um. JJ. VW. Menyeseesa 3 II 1956 


UMTMPOBAHHASA JIATEPATYPA 
1B. B. Kabapos, Xum. npom., N25 (1953). ® R. H. Wilhelm, Chem. En 


Progress, 49, 3, 152 (1953). *B. B. Kad@apon, DKIIX, 28, Me 12, 1255 (1955 
B. B Kagapoes, Ilpoueccst mepememuBanua B *XUAKUX cpenax, M., 1947. 
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foxnans Akanemuu nayx CCCP 
1957. Tom 117, Ne 4 


XHMHYECKAA TEXHOJOTHS 


b. H. KOHOBEEB, B. A. MAJIKOCOB 
M “JleH-KOppecnoHyeHt AH CCCP, H. M. )KABOPOHKOB 


MACCOOBMEH B TOHKHX MJIEHKAX )KHAKOCT 


= : 


OnyO.1mKoBaHoO HecKOvibKo paOor (1-5), nocBALLeHHbIX HCCJIEOBaHHO abcop6- 
HM INWIOXO paCTBOPHMBIX ra30B BTpyOKax M KaHaJlaX C OpOLlaeMbIMH CTeHKaMH 
Mp HeOomblux cKopoctax ra3a (0,1—6 M/ceK). B HekoTopbIxX M3 STHX paOoT 

BIO MOKa3aHO, YTO CKOPOCTb aGcOpOlHH ONpeAeAeTCA JIMS COMPOTHBAeHHeM 
m/4ac 


Puce. 1 Puce. 2 
Puc.. 4. Sapucumoctb Kospununenta aGcop6uuH oT uncna Re,, Aa HUCXO[suero TeYeHHA 


IIpH pa3MUHbIX CKOpocTAx rasa 
Puc. 2. 3aBucumocTb Koad buuventa a6copOuMH oT 4YncHa Rey, Jif Bocxofallero Teyenus 
MIpW pasJIMYHbIX CKOpocTax rasa. /—tTpy6ka d=16,6 mm, L=400 mm, ckopocrb rasa 
u,= 11,5 mM/cek; 2—tTpy6xa Ta xe, u, = 11,6 — 21,6 m/cex; 3—tpy6xa d= 16,6 m, 
L = 870 wm, u, = 18,8—19,5 m/cex; 4—Tpy6xa d=10,5 mm, L = 400 mm; u,, = 18,9— 
24,0 m/cex; 5— Tpy6xa d ="10,5 mm, L = 400 mm; U, = 24—39,0 m/cex 


Macconepesauu B XKHKOM chase AH NOSTOMY He 3aBHCHT OT CKOpocTH rasa. A6- 
COpOlWHA XOPOWWO pacTBOpHMbIX ra3o0B (AMMHaK — BOJa) MPH GoMbIUX CKOpocTAX 
(qo 40 m/cek) Oba uccleqoBaHa BepsBble IT. A. Cemenospim (17). B Hacrosttei 
paOoTe MpHBOAATCA pesyJIbTAaTbI HCcCeLOBaHH aOcopOUMH YIsIeKHCJOTLI BOLOL 
B BEPTHKAJIbHbIX TpyOKaX IIpH BbICOKHX CKOPOCTAX rasa B yCJIOBHAX BOCXOJA- 
Mero TeEYeHHA 2KHAKOCTH (MpAMOTOK CHH3y) H HUCXOMAMeroO TeYeHHA XKUAKOCTH 
(TIPAMOTOK CBepxy). 

OnbiTbl MpoBoyuHcb B TpyOKax Juamertpom 10,5 u 16,6 MM B MHTepBale CKO- 
poctei ra3a oT 11,6 yo 39 m/cex. Uncno Pelinonbaca *u_KOH dasbi (Re) 43- 
MeHAIOCb B Mpefenax oT 5 Ao 105 yA Bocxofalero mpamoToKa Hu oT 15 no 200 
WIA HHCXOAALero MpAMOTOKAa. 

Ha pue. 1 u 2 npefzcraBneHbl WaHHble HccIeqOBaHHH MO 3aBHCHMOCTH KO9q)- 
puuveHta aqcop6uun oT uncia Rey Mp pa3/IMYHbIX CKOPOCTAX Pasa WIA HHC- 
XoUstero (pic. 1) u Bocxoyaliero (puc. 2) Tevesud wuAKocTH. Ha puc. | ans 
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CpaBHeHHA MYHKTHPHOM JIMHMell HaHeCeHbI ONbITHbIe JaHHble Mo aOcopOun 
CO, Boxol B ycOBHAX MIpoTMBOTOKa, NoOyyeHHble B paodore (°). 

PaccmorpeHue JaHHbIX, IpefcTaBJIeHHbIX Ha puc. | u 2, NosBoMAeT cheNaT 
3aKJIOUeHHe, UTO CKOPOCTb Ta3a B YCJIOBHAX HHCXOAMero TeYeHHA OKAa3bIBae 
OouIbIlOe BIMAHHe Ha CKOPOCTb aOcopOWHH, B TO BPeMA KaK B YCJIOBHAX BOCXC 
WAWLero TEUeHHA BIMAHHe CKOPOCTH Fa3a BbIPa2xKeHO C/1a60 HU BCe OMBITHbIe JaHHbl 
B pefesax ckopoctelt ra3a oT 11,5 no 39,0 M/cek HaxOJATCA B Y3KOM HHTepBalle 
OrpaHHYeHHOM MYHKTHpPHbIMH JIMHHAMH. 

Hamu 6bui0 BbICKa3aHO Mpesnoso*Kenve, YTO CKOPOCTh aOcop6uHH mTVIOX 
PaCTBOpHMbIX Ta30B IPH MJIeHOUHOM TeYeHHH OMpeesIAeTCA JIMMIb YCJIOBHAMI 
BOJIHOOOpa30BaHHA, Aa HMCHHO, rvlaBHbIM OOpa30M JVIHHOH BOJIHbI A H ee aMILIMTY 
you «. B cooTBeTCTBHH C 3THM ObIJIM Pa3spaOOTaHbl MeTOAbI ONpeseseHHA 3TH. 
BeJIHUHH. 

OKCHepUMeHTaIbHO JWIMHa BOJIHbI ONpewetAuacb HaMH JIBYMA MeTOaMy 
WyTeM HellocpefcTBeHHOrO (oTorpaupOBaHHA TeYeHHA XKHAKOCTH MO TpyOKe | 
nytem (bororpapupoBaHuA c oclusuorpada. B nocaeqHeM cilyuae B OTBePCTH! 
B CTeHKaxX TPyYOKH Ha FOPH3OHTaJIbHOM YPOBHE BCTaBJAJHCb Ba MJlaTHHOBBL 
aNleKTpoa Ha paccTosHHuH 2 MM fpyr or Apyra. Tekyulaad mMieHKa 2KHJKOCT! 
3aMbIKaJla SJIEKTPHYeCKY!IO Wellb, BKJIOUAIOULyIO HCTOUHHK ToKa (BAC-60) | 
MOCTOAHHOe compoTHBseHHe 50 O00 om. IlepemeHHas cocTaBJAloulad HalmpaxKe 
HHA, BOSHUKAaIOWaA BCJIeCTBHe H3MeHCHHA TOJIWJMHbI CJIOA YKUAKOCTH, C M0 
-CTOAHHOPO COMPOTHBJIeHHA MOJaBalacb Ha BXO ocluJsorpada. 

B ra6a. 1 mpuBeseHbl HeKOTOpble pe3yJIbTAaTbI 9KCMePHMeHTAJIbHbIX ONpese 
JIGCHHM JWIMHbI BOJIHbI, a TAK2Ke 3HAYCHHA JWIMH BOJIH, BbIYHCJICHHBIX 10 ypaBHe 
HUIO 


ye Yo an (1 
OV ole =e =e 
re UW — cpeqHAA CKOPOCTh XKHAKOCTH; Y, — CPpeHAA TOMIMMHA WeHKH; ep — 


MJIOTHOCTb 2KHAKOCTH; Z — OTHOLIeHHe (asOBOl CKOPOCTH BOJIHbI K CpeqHeli CKO 
POCTH 2KHAKOCTH; Pp — KOSuIMeHT, YUMTHIBAIONIMH pactipeselteHHe cKoOpoctel 
NO TOJIUHHE MI€HKH; JIA NpAMOJIMHEHMHOTO paciipeselenua p = 0,7. 


Tao vu mal 


Tinuna Alanna | una 
Pace 7launa Bomup |SOAHbI, Pac- Tiauna ue 
Cxo- XOR |Toaum-| sBosunl, pac- pac~ || Cxo- XOA |Toamy-| BoasHbl, pac- 
poctp | **HA- Ha oupem. lcuut.no|CTHT-90)| pocrn | 2**HA- Ha ompex. |caut. 10 
rasa up | KOCTH |rzenku,| akcnepu- |yp-Huio | YP-HH'O||rasa up| KOCTH Innenkn akcnepu- |yp-HHI0 
w, Tl. A. Lae 2 
m/cex | cjom Yor CM MCHTaJb- (1) x M/ceK | Yo) CM | MeHTamb- 
HO Aon, MM | A WEES oes HO Aon,» MM 
“CK. om pact, | yopa, | -ceK het pace 
MM mint | MM 
BocxoRamee Teueune, Hucxogsa ee TeyveHHe 
Tpy6Kxa d= 10,5 mm, L = 1500 mm epy Own dg 166m eee 
16,6 
, 0,128 0,0144 6,1 6,1 4,8 21,0 0,23 0,0438 20 
oes | 0,343 | 0.0230 | 5.25.5 52 | 48 |) 24,0 | 045 | 0.0142 2,7 x0 
59'3 0,128 0,0112 4,1—4,3 4,3 3,5 14,9 0,62 0.6220 2,2 2,0 
144 0,316 0,0179 3,8 3,6 3,5 14,9 0,53 0,0207 2,3 24 
16'6 0,07 0,0436 9,3—4 1,0 10,6 5,6 14.9 0,38 0,04182 2,5 2.4 
oi | Oat 10,0184). 6,370 65 | 48 |) 44.9 | 015 | 0,0126 3,2 3.5 
25°) 0.172 | 0,0139 | 4,4—4,6 4,5 3,7 8,0 0,53 0,0 248 3,1 2.7 
59°56 | (0475 | 0.0120 3,5 3,5 3.2 8,0 | 0,37 | 0,¢222 3:3 3,2 
, 0,21 | 0,0113 a) 27 2,7 8,0 | 0,15 | 0,0458 4,8 4,9 


STO ypaBHeHHe JIA BOCXOAMUero BOAHOBOTO TeYeHHA ObIIO MOY4eHO HaMI 
10 MeTOAy, paspaOoTaHHomy IT. JI. Kannueli (°), ucxoga u3 MIpeANOIOAKEHHA O pA 
MO/JHHEHHOM paclipefeeHHu cKopocteli. Kak 6bi0 moKa3aHO paHee (’), Tom 
ItHHa MWI€HKH 2XHAKOCTeH MPH BOCXOJALLeEM TeYeHHH YAOBJIETBOPAeT YPaBHEHHK 


inl / Slew -/ 2uw | 
Yo V APey xd a V/ G s “ 


0 Cyx 


KOTOpOe MpeqnoNaraerT TpaAMOMMHeHHOe pacupefemeHne cKOpocTeH TIpH ABuxKe 
HHH 2KHAKOCTH MOA eucTBHeM KaCaTeJIbHOrO YCHVJINA, COOTBETCTBY!OLMero TOk 
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TH lepellana aBJeHHa, KOTOpad paBHa Nepenay jaBuleHuaA B Heopoutae- 
TpyOxe, Beanunua z qu Bocxo,smero TeveHusA onpefesAacb 10 BH3yaJIb- 

fy H3MepeHulo (pasoBOl CKOpocTH BOJH HM OKa3avlacb BeCbMa 6N3KOli K 2. 

A. Cemenos (1°) ja Teopermueckuii anamu3 BOCXOJAMero BOJIHOBOrO TeYe- 

H ONCHb TOHKUX CJIOCB XKMKOCTH, HM ObIIO MOJIyYeHO ypaBHeHHe Jia pac- 

a ANHHb! BowHbI. B Tra6n. 1 yaa cpaBHeHna IIpHpOfbl 3HayeHHA A, pac- 

ITaHHble ;0 ypaBHenuio M. A. Cemenosa. 

YpapHenve (1) ananorm4Ho ypaBHeHuio, lipeqomwenHomy pauee II. JI. Ka- 
ei (°) Wud HUCXOAAMero TeyeHna KUAKOCTH NO], JCHCTBHEM TOJIbKO CHJIbI TA- 

cTH. JIA Nocequero culy- ; 

WMeeT MeCTO Tlapa6ouu- u 

KOe paclipeyejenue cKo- 

Teli H, YYHTbIBad Tompas- 

|B. Jlesuya (8), B 3TOM 065 
Yee p = 0,9. Mae 

IIpH BbmyncneHHH HH 

JH JI HACXOAlero Teye- 

A MOQ JeHCTBHeEM Kak CHJIbI 0 

MKeCTH, Tak HW KacCaTeJb- 

brO yCHJIHA, CO3jaBaemoro 


SOBLIM TOTOKOM, MBI as Puc. 3. SaBHcuMocTb aMMJMTYAbI BOJHEI OT CKOpOcTH 
IBaIM TOT PakT, YTO YEM pasa. 1 — BocxonsMi mpamoTox, TpyOka d= 16,6 mm, 
)IbIUE + KaCcaTeJIbHOe ycH- L=870 mm; 2—socxoqammi mpaMoToK, Tpy6Ka 
ie, TEM pacmpeyesenve cko- 4@=1,05 mm, L = 1243 mm; 3—nucxo_amuli npsamotox, 
eTeH ODKe K TIpAMOvH- TpyoKa d= 1,66 mm, L == 870 

‘MHOMY H, CJIe(OBaTebHO, 3HaveHHe KOspHIHeHTa Pp TIpH 9TOM, l0-BuAUMOMy, 
iKIIOUeHO MexKy 0,9 u 0,7. HlockompKy 6obIIMHCTBO HallIHX ONbITOB OTHO- 
ITCH K TIPOMexKYTOUHOMY CJIydalo, MbI IIpHHAIH, YTO p =0,8. Orgenbubimu 
IbiITaAMH ObIIO YCTaHOBJIeHO, UTO WA HHCXOAlero Teyenua z= 2,4. 

Y NOBJICTBOPHTEIbHOe COBMaeHHe SKCIEPHMCHTAaJIbHO NOJYYeHHbIX 3HayeHHlt 
IMH BOJIH C BbIYHCJICHHBIMH MOKa3bIBaeT, YTO ypaBHeHHe (1) aBAAeTCA JocTa- 
)YHO TOUHBIM H MOXKeT ObITb HCMOJb3OBaHO AIA ONpeentenua 2. 

Y papHenue (1), Kak Opto noKa3aHo IT. JI. Kanne (°), cnpapeqmBo Jia 3Ha- 
HH A / yy > 13,7. OqHako IpaKTHYeCKH YAOBJIETBOPHTEJIbHbIe Pe3yJIbTATHI BbI- 
ICJICHHM NONyyaloTcA ake pH OTHOWeHHH A/ yy > 8. 

[na ompeqenenua aMIJIHTyAbI BOJIHOBOrO NpodHJIA HaMM ObIJIM HCHOJIb30- 
IHbI ABJICHHA H3MepeHHA 3JIEKTPHYeCKOO COMPOTHBJICEHHA TIJICHKH %KUAKOCTH 
3aBHCHMOCTH OT HCKPHBJIeHHA ee NoBepxHocTH. Mcxofa u3 npeqnouox*Kenus, 
‘O MIpo*uJIb BOJIHbI OJIM3OK K CHHYCOHJe, MOXHO HaHTH 4TO 


o2 —e2 
a= Vee : (3) 


(© P, — BOJIHOBOe YENbHOe CONPOTHBJIeHHe, py— YJesbHOe COIpOTHBJeHHe 
lOCKOTO CJIOA. 

Jai u3MepeHHsA py HA KOHIaX KOJIOHKM YKPeIIAIMCb [Ba KOJIBIEBbIX 9JICKT- 
ya A MHKpOaMMepMeTpOM H3MepsJICA MpOXxoAAWHH TOK. Cpequad TOMUHHa 
ICHKH W3MepsAsacb OTCeYKOM NMTaHHA. 

Ha puc. 3 jaHbl pe3syiIbTaTbl H3MepeHHA AMIVJIMTYAbI BOTH B 3ABHCHMOCTH OT 
OpocTH rasa jt BOCXOAMMero M HUCXOfamero TeyeHHli »xXu_KocTH. M3 pu- 
HKa BHQHO, YTO B HCCJIeOBaHHbIX WHTepBalaX CKOpocTel ra3a aMIIMTyJa 
JIHbI H3MeusetTca oT 0,86 go 0,48 AA BOcXO,AIMero MpAMOTOKa HM He 3aBHCHT 
 CKOPOCTH Ta3a IIpH HHCXOJAMeM TeYeHHH, OCTaBascb paBHoli 0,46. Orseub- 
IMH OMbITaMH ObIJIO WOKa3aHO, YTO AMIVIHTYJa BOJIHbI He 3aBMCHT OT CKOPOCTH 
AKOCTH B OOOMX pexKHMaxX TeyeHHA. 

Ha puc. 4A mpejcraBJeHbl OMbITHbIe TaHHble M0 OlpeeJIeHHIO 3aBMCHMOCTH 
appulueHTow adcopOuvH CO, Bool OT JJIHMHbI BOJHbI M aMMVIMTY {bl AJA BOC- 
Alero H HUCXOAaulero TeyeHHi. PaccMoTpeHHe SKCIIepHMCHTAJIbHbIX JaHHbIX 
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MO3BOACT CleaTb 3aKJIHOUeHHe O TOM, 4TO KOS*PpuUHeHTbI MaCcCOOOMeHAa 3aBK 
KaK OT JVIMHbI BOJIHbI, TAK WH OT aMMJIMTYAbI. Hamu OblIo OTMeyeHO, 4TO BCe I 
HbIe MO MaccooOMeHY B OOOHX pexKHMaX YJOBJeETBOPHTEIbHO YKJIabIBalOTCA 
OJHY KPMBYI0, CCIM MPHHATb, HCXOAA M3 OMbITHIX JaHHbIX, YTO KOSPPNUNeH 
MacconepeqauH MpOnopuHOHaJbHb! KBafpaTy aMMJIMTYA pH 000M BbIOpaHH 
(PUKCHPOBaHHOM) 3HaYeHHH JIMHbI BOJIHEI. ; 

EcaM OTJOXKUTb NO OCH OpsuHaT BemHuHHY K=K,x 0,467 /a?, 1 
0,46 — 3HayeHHe aMIVIHTYAbI HHCXOJAMerO TEYeEHHA, a IO OCH aOcllHcc — 3} 
yeHHe JVJIMHbI BOJIHbI, TO BCe OMbITHbIe JaHHble JIA BOCXOMAMleroO H HHCXOJALLE 


M/yae 


10 15 mm 


QA =e 


Puc. 4. A—3apucumocTb Koapiunventa a6copOuHH OT JJIMHEI BOJHEI A H 

amminryibt 4; 6 —s3aBpucuMocTb mpuBeyeHHoro Kosduyventa adcop6unu oT 

AJMHbL BOJHEE A. J — 4— Bocxo,AMMH mpsmoToK: J —Tpy6ka d= 16,6 mm, 

L = 400 wm, u,=11,6—12,9 m/cex; a=0,86, 2—tpyOxa, d=16,6 mm, 

L =400 mm, u, — 21,6 m/cex, a = 0,69; 3 — tpy6xa d=10,5 mm, L= 400 mm, 

u, = 23,6 m/cex, a =0,64; 4—~tpy6xa d=10,5 mm, L = 400 mm, i 

= 39 m/cek, a =0,46; 5 — uucxonamuit IIpAMoToK, TpyOKa d= 16,6 mm, 

L = 400 wo, u, = 1,6—23,2 m/cex, a = 0,46 

TeueHul (puc. 4 5) c HeOombwuM pasOpocom ykulalbiBaloTca Ha OJHY KPHBY! 
aHaJIMTHYecKoe peylcTaBJIeHHe KOTOpOH WMeeT BU 


K = Kx 0,46?/a? = 3,39-1074/A"?" m/uac. 
Orciogqa BemuunHa Kos@pulHenta adcopounu COz Bosoti B YCJIOBHAX TIpsAM 
TOYHOrO ABH2KCHHA MOKeT ObITh BLIMHCIeHa TO ypaBHeHHIO 


Kx = 1,52. 1033 > ’ (- 


p21 


Benuuuna d B 3TOM ypaBHeHHH MOxeT OBITE onpefeleHa 10 ypaBHeHuto (1 
ToulwHa MWIeHKH XKMAKOCTH Yo, HEOOXOAUMAN JIA BBIUMCMeHUA d TIpH Bocxt 
AAUICM TEYCHHH, PAaCCUMTHIBAeTCA MO ypaBHeHHto (2), HCXONA 43 3alaHHBIXx pa 
XOAOB Ta3a HW 2KMAKOCTH, a AVIA HACXOMAMero TeYeHHA ONpeyemAeTCA M0 ypaBuH 
Huto IJ. A. Cemenoza (1°), npopepKa KOTOpOrO MOKa3ala, YTO OHO B 3TOM CJLy4E 
AOCTAaTOUHO TOUHO. SHayenua « Gepytcs us rpacuKa, NIpHBeJeHHOrO Ha pH. < 

Hay 4Ho-neceqopatTenbcKuit Ilocrynuao 


(busHKO-xUMMYeCKHH MHCTHTYT 3 VII 
-um. JI. A. Kapnosa Maas 
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Wornano Akagemun nayr CCCP 
1957. Tom 117, Ne 4 


PEOJIOVH #1 


Axanemuk AH Asep6CCP X. H. AMHPXAHOB, K. C. MAPATAEB u C. B. BPAH]T 


OMPEAEJIEHHE ABCOJIOTHOFO BO3PACTA OCAJIOUHbIX 
MVHEPAJIOB PAXHOAKTHBHbBIMH METOJAMH 


BoubuwiMHCTBO OMyOJIMKOBaHHBIX paOOT OTHOCATCA K ONpememeHHIO payuo- 
\KTHBHBIMM MeTOJaMH aOcOJMOTHOFO BOSPaCTa M3BepXKeHHbIX NOpOA H MUHepa- 
OB. OJHaKO OCHOBHbIe€ MOCbIIKH PpakMOakTHBHOH TeOXPOHOMeTPHH MOFyT OBITS 
PHMeHeHBI H K OCaOUHbIM COpasoBaHusaM. JIA sTOrO HEOOXOXUMO, UTOOHI BBI- 
alarouluH B OCaJOK MHHepas cOfepxKa/l HeEKOe MaTePpHHCKOe palwoakTMBHOe 
3eIN[ECTBO, UTOObI OOPasylolleecA MOUePHEe BellecTBO OblWIO WocTaTOUHO CcOxpaH- 
ibIM B MHHepaJie H He COJep2KaJOCb B HEM B MOMEHT BbiNazeHusn. Hakouell, He- 
\OXOMMO, UTOOLI MOMEHT OOPa30BaHHA JaHHOTO MUHepada COBMafasl C MOMeH- 
OM BbIIIaeHHA BCeX NPOUHX BMELLAIOMMX ero OCaKOB paccMaTPHBaeMmoro Fo- 
)M3OHTA. 

Tak Obl OmpefesmeH aOcOuIOTHbI BOspacT cHJIbBuHNTa (*). Tlo3qHee Opbiia 
3hICKA3aHA MBICJIb O BOSMOXKHOCTH ONPeeseHHA aOCOJIOTHOFO BO3pacTa OCaOU- 
{oro ayTHreHHOro MMHepasia — ruiayKouuta. IlepBble u3MepeHHA aOCOMIOTHOTO 
303pacTa TIayKOHHTOB OblIH MpousBeyeHy! B J[arectaHckom (quuuante AH 
SCCP (°) u fanu o6HazexuBalomMi pesybraT. M3smepenua npoBoxnucbh no 
JalHOaKTUBHOMY peBpamenuio K*° B A*° macc-cneKTpOMeTpH4eCKHM MeTOOM 
iz0TONHOTO pa3sOaBeHua (* °). 

STO JlalO OCHOBaHHe JIA MpOBeleHHA UccJIeOBaHHH Ha Oowlee WUpOKOH 
ycHOBe. Boil OOcmeqoBaH px patonos lOxuoro, LlentpambHoro u CepepHoro 
TarecTaHa MW coOpaHbl OOpa3sibl H3 KaparaHCKMX, YOKPaKCKHX, MaHKONCKUX 
1 (opaMHHUdepoBblx OTMOReHHH TpeTHYHOM CHCTeMbl WM MOUTH H3 BCeX CBUT 
1M2KHeETO WH BepXHero Mevia (CM. puc. 1). 

Tlomumo 9THX OOpa3iloB ObIIM NOJYYeHbI TaK%Ke U3 pasJIMYHbIX HAaYUHBIX HU 
IPOH3BOJCTBEHHBIX OpraHv3alNh MpoObl MlayKOHUTAa U3 OTJOKeHNH CHypa, cped- 
eli H BEPXHEli IOPbl, HM2XKHErO HV BePXHEFO Media H OOsee MOJIOAbIX OOPasoBaHUH. 
\r6op Mpo6 ocyllecTBIAJICH C TAKHM PacueTOM, YTOObI BHIBOAbI O BOSpacTe TOrO 
IM HHOO TOPH30HTa WIM CBUTbI ONMpaIHCcb He Ha EMHUUHbIe PakTbl, a Ha He- 
OTOPOe HX YNCIIO, OOeCHeYMBAIOlee KOHTPOMb OTACMbHbIX IuGp. 

Bpresienve rlayKOHHTa 3 BMelalolleH NMOPOLb MpOMSBOAUOCb MPH NOMOLLLH 
eOObIUOM 2/IeKTPOMarHHTHOH YCTaHOBKH, COCTOAINeH U3 KOHBeHepHOH JICHTHI, 
(eOO/JIbIOrO BJIEKTPOMarHHTa OT AMHAMMYECKOrO FPOMKOPOBOPHTeIA WH COOTBET- 
TBYIOWeH ABTOMATHKH. 

Beero Obi onpeyenen Bospact 45 o6pasilops, IA KOTOpbIX 26 u3sMepeHHh 
OpasHTeIbHO TOUHO corsacyeTcaA c reosOrHyecKUMH JaHHbIMH, B 11 oOpasiax 
aJMOreHHbiit aproH He OOHapy2KeH HU B 8 CyYaAX OTMCUAeTCA OMOJIO2KCHHE BOS- 
acTa MOpoy, T. €. 3aHHKeHHbIe KOMMYeCTBa pawuorenHorO aprona. Heodxozumo 
TMETHTb, UTO HH OJHO OMpeseueHHe He JlaJ1O 3aBbILICHHOYO B ChaBHeEHHH C O*muJae- 
bIM pesyJIbTata. i 

Orcioyla MOXKHO CilelaTb 3aKIOUeHHe, YTO PaMWOTeHHbIN aprOH BO MHOFHX 
Opaslax MOMHOCTbIO COXpaHAJICH, IPHYeM COXPaHHOCTb MMeeT MECTO AWA IIH- 
OKoro JiMana3oHa reomorMuecKHx Bo3pacToB. B yacTH OOpasloB KOJIMYeCTBO 
aJMOreHHOTO aproHa pe3KO 3aHWxKeHO, BIWIOTb NO NOJIHOTO OTCYTCTBUA ero. 

B nactosjee BpeMaA Kaan UNdpa acOoMOTHOTO BOSpacTa NOMAKHA ABI ATCA 
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pe3ybTaTOM aHasH3a Oombuoro KOMMYeC 
jleHHad CepHA U3MepeHHH aeT BO3MO2KHO 


yeHHit aGcomoTHOrO BospacTta. Pe3sysbTaTbl H3MepeHHH 


TBA OJHOBO3PaCcTHBIX MOpoL. TIpos 
CTb HOJYYHTh PA B3BEMICHHbIX 3H 
cBeleHb! B Tau. 1. 


Ta6Oaunua 4 


Vismepenne a6comotHoro Bospacta riaykouuta JjarecTana 


yal BO3pacT, CooTBeTcTBeHHO, 70, 72 u 80 MH. Jer. 
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PatioH B3ATHA 


Teonornueckui Bo3spact 


Co- 


3ypama 


» 
Kapa6y qaxkenT 
Xy4HH 
Toxunaou 


T'y6zyeu 
Ka3Mmaaap 
Xy4uHH 
KacyMKeuT 


Sy6yTiAb 
Xy4HH 
Banauia-Maxu 
KacyMKeHT 
BoTaux 
Banaura-Maxu 
Llyqjaxap 
Xy4HH 
ApakaHbl 


ApaxKeHT 
c. Tlonosxa, ‘lennurp. 
oon. 


EropbescKoe, Mock.o6.1. 


Yoxpak (MHoOILeH) 

» » 

» » 
Matixon (ommroueH) 
| PopamunudepoBple clon 

(HH3bI), 3OLeCH 
To #*e 

» » 

» » 
CeHou 
MaactTpuxt 
Kamnau (KpoB.1A) 

» » 
CauToH 
Koubak 
A1b6 

» 
| Ant 


WWI CHiN 1 Ww WH OND mbt 
SPE SSaaSeaeasassk 


(42 ND OUR CO OUR OF > OTS > OV OTE OF 


Bos3pacT mo wKase mr 
moruyeckoro BOspaci 


NEDEERERERPRP ERD OCOSOD 

RAS THA Tae ae eS 5 ‘s 

NWOOND Bwae 
Sas Aono Nooo 


MWe co i by fo bo bo Oo 
SESS8SSESSSS 


oooooo°o 


OF DDE RE woeK POD 


320—440 


63—72 
63—72 
63-72 
63—72 
63--72 
638—72 
63—72 


128—130 
128 —130 
340 —360 


130—1 
350—4 


Kak BHJHO H3 3TOH TaGJIHUbl, MOLYYCHHbIe BOSPaCTHble 3Ha¥YeHHA WIA Ta. 
KOHHTa H3 YOKPaKCKUX OTO*KeHHH BapbupyloT B Mpeyemax 2ZO—25 MuH. we 
Onpefemenve Bo3pacta r'ayKOHHTAa H3 MaHKOMCKUX OTO*KeHHH Jaso 30 MIH.Je 
BospacT mMoOcTHIaOWlHX MaHKONCKy!O CBHTY (opaMHHU@epoBblx OTJOMKeH! 
ykslalpiBaeTcx B mpefestax 40—60 mau. ser. [IpH sTOM HyxKHO OTMeTHTb, ¥ 
Bospact B 40 MJIH. eT NoyyeH WIA OOpasila, OTOOpaHHOrO M3 BepXHelt 4ac’ 
paspesa. OOpaslibl, B3ATbIe H3 MaaCTPHXTa, KaMMlaHa, CaHTOHa H KOHbAK 


Bo3pact mpo6 v3 aibOa, alta u OappeMa pa3JIHYHbIX PaHOHOB yKJalbiBaen 
B HHTepBasle BpemeHH OT 80 no 130 Man. ner. IIpu stom oOpatlaer Ha ceOa BH 
MaHHe H€CKOJIbKO Ooslee MOOLOH BO3pacT OappeMCKHX O6pa3lOB MO CpaBHeHF 
C alTCKHMH, 4TO, 10-BHJMMOMYy, CBA3aHO CO CTeMmeHbIO HX BbIBeTpesocTH. Bc 
pacT oO6pa3l0B H3 CpeHe- H BeEPXHeIOPCKHX OTIIORKeHHH OKa3aICA PaBHBIM | 
JleT H, HAKOHeL, OOpa3ell U3 CHypa Jam Bo3spact 400 MaH. Jer. 
Tlo1yueHHble BeJIMYHHbI BO3PacTa, TaKHM OOpa30M, MOKa3bIBalOT COOTBE 
CTBHe M@KAY YBeIMYeHHeM 3HaAYeHHH aOcOIOTHOrO BO3pacTa TayKOHHTOB 
CTeMeCHbIO JPECBHOCTH BMellaloulHX HX CBHT. MakT STOT ABJAeTCA OAHOBPeMeH: 
CYILeCCTBEHHBIM H BaXKHbIM KPHTepHeM IIpaBHJIbHOCTH Pe3yIbTATOB OMpeseeny 
Uro KacaeTCA 3aHM2KeHHbIX KOJIMYeCTB PaMMOreHHOrO aproHa, TO MpoOHs3t 
jeuupie Jlarecranckum cbumuanom AH CCCP uccaeqopaHua moKas3biBalor, © 
aproH H3 TwlayKOHHTa BbielseTcA mpH Godee HH3KUX TeMMepaTypax, 4eM 
CONbI WIM Nomeporo wnata. UacruyHo aprou Tepserca yxe npn 100—150° 
nowHad ero noTepaA mpoucxoyuT mpH 500—600°. Sto s3acTaBaser mpemaomara’ 
uTO MaleoTemMepaTypHble 9PeKTh, MeTaMopduyeckue Mpollecchl, MOKaJIbH 
HarpeBbl H BbIBETPHBaHHe B CLyyae PlayKOHHTOB JOJIKHbI UMeTb Ooslee CHJIbI 
BIIMAHHe, UM B CJLyYae MarMaTHYeCKUX MOpog. Ordop cepuh mpo6 Wou2%KeH Ty 
H3BOJMTbCA C YYCTOM BOSMOXKHBIX BIMAHHH MepeyHCIeHHBIX (bakTOpos. 
Hapsayqy c MHTepeCHbIMH TeOXHMHYeCKHMH JaHHbIMH, KOTOpbIe MOryT OE 


Pp Cynak 


tit Wil fl 
eel ful iit Lil iy mit Hee eee, a 


Wu RAHA HERA? Rh 


Mondc-OaeHs 


Cn Te BEEEECH HHH Hh at 
Ee 


a be " 
2 g a i ne 
8 Bes 
& 
S HESS PINT HHI gra a a EEE SESS 
[=< Eye ee tye Frowties 5S “oa Ses S.- : > 
= o 5 o S Gar Y Ie PER EHA 
S GREE pitti 
gs Sp = 
ty ao o 
8 i i Ha ee He ee ETT EH 
Sc 


Hf 
S s 
S| a RA aE HEE iltsinaatiet SHH 
8 : 

s S Bs eh > 
5S 

SN 


se 
(a) 


we 


Tt 


ce 


TRL a Hat RSet REC 


AHXYYa-MaXxu 


ae ¢ &S 
"4 it a seaShiuritee de gicn Ho EEL Hd 
i=] > Ss ale dx Se Ee = 
3A = AEE ECA aa wea Y 4 i 
SH a Sern Hae AR 
IRS NS gis eA NTT AT ge Sno cRs stitial 
Qnulwodog Se z., aces Rass 
S se x : oo PTA PAA 
S lah SERRE All: ti lite iit inet 
® Eu & Lae ce 3. ®- 2 
= =) a o o no 


{] 

FJ 

o 
Pes 
ay 
Sy 
Ss 

= 


nuax Jlarecrana. Macuira6 1 : 2000. a — nec4akiK, 6 — ranna, 
e€ — avleBpo.uT 


0 — u3BeCTHAK, 


TPeTHUHbIX H M@JIOBbIX OTJIOKE 


POPH3OHTOB B 
6—MepreJib, 2 — JOJIOMHT. 


Puc. 1. Cxema pacnpefeneHnnA rilayKOHHTOBbIX 
JIAH, tT. 1417, Ne 4, Amupxanoe 
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DyueHbI pH MaCCOBbIX OMpeeseHHAX AOCOJIOTHOTO BO3PAaCTa TlayKOHHTOB 
DTOHOBbIM MeTOJOM, OeccNopHble 3HaYeHHA MOFyT OBITb y2Ke celiyac UCMOMb30- 
HbI [JIA JaTHpOBaHHA OTIEbHBIX TeoorMyeckux dopmalui. 

Meto NosBoAeT B WabHEHWeM UCHOIb3OBaTb pe3YJIbTAaTbI oMmpesese- 
Ma aOcOuOTHOrO reosOrMyecKoroO BO3pacTa OCANOYHbIX OTIOXKeHUN AIA oMpe- 
e€HHA CKOPOCTH TCYCHHA Pa3JIMUHbIX TeOIOTHYeECKHX Mporeccos. 
BpIABIAeTCA MPHHIUMMMalbHad BO3MOXKHOCTh CO3aHHA HOBO poOHol 
OO6OCHOBaHHOHM cTpaTHrpaduyecKHMH JlaHHbIMH TeOXpOHOMOrMyecKOH LIKaJIbI, 
IPaxKeHHOH B aOCOJIOTHOM JIETOMCUMCJIeCHHH JIA OCAOUHBIX NOpos no raayKo- 
TY HM APyruM KawHHcoyepxalllMM AYTHTeHHbIM MHHepaaM. 

TlonyueHHbie 3aHWXKeHHbIe€ 3HaYeHHA BO3pacTa MIA HeKOTOPbIX OOpa3iloB 
OryT ObITh OObACHEHI HE TOMbKO FeOMOrHyeCKHMUM MPHUHHAaMH, Kak, HallpuMep, 
BIBeTPHBaHHeM H MasleoTemMMepaTypHbIM 3cdekToM, HO uM JecsbeKTaMu Mpoilelypbl 
peABapHTebHOH NMOATOTOBKH OOpa3lloB K OlpeseseHHAM. 

B fambHelitiem HeOOXORuMO JleTasIbHOoe U3y4eHHe reouOrHyecKHX, TeOXMMH- 
eCKHX HM (bu3sMuecKHX dakTOPOB, OMpeeAIOWIMX COXPpaHHOCTb payMoreHHoro 
proHa B IrwlayKOHHTAaXx. 

Heo6OxouMo, HaKOHell, [aJibHelilliee pa3BHTHe HU MpoyomxKeHve paOoT m0 
hOCTaBJICHHIO TeOXPOHOMOFHYeCKOH WKaJIbI, BbIPaKeHHOH B aOCOJIOTHOM JleTO- 
ACUMCICHHH JIA OCANOUHBIX MOpog. 


Jjarectauckui puanag Tlocrymusi0 
Axajemun uayK CCCP 2 VII 1957 


UHMTHPOBAHHAA JIATEPATYPA 
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OCHOBHbIE YEPTbI TEKTOHHKH TYBHHCKOLO NPOrHBA 
(IIpedcmasaeno akademuxom H. C. Hlamcxum 17 IV 1957) 


Jina 3aKmountenbHoro aTana pa3BHTHA reomoruyeckol crpyKTypbl Ler 
TPaJIbHO-CHOMPCKUX KaJeOHH UpesBblyaHHO XapaKTePHBIM ABMACTCH 3aOK 
Hue B CpeHeM Masleo30e, Ha (poHe OOMero NOAHATHA, OUCH KPYMHbIX OOMACTE 
MporHOaHusA, BbIJeAeMbIX HCCJeAOBaTeIAMH NO Pa3/JIMYHbIMA Ha3sBaHHAM 
BUaIMH, KOTJOBUH, OacceliHoB, empeccHl, MporHOoB, MexkTOpHbIX M BHYTPI 
rOPHBIX BHalWH UH MporH6oB, TMOJBHXKHBIX WeboB, MapareocHHKMHaJeP 
BTOPMYHBIX TeOCHHKJMHael, WIM OpaxureocHHKMHaeH u T. m. (*%,°% 
XapaKTepH3YIOWUXCA, »Mpexme Bcero, Kak ormeyaror A. J]. ApxaHrenbckH 
u H.C. Warcxuii, rmyOokuM s3ameraHveM cKjaquaToro (byHjameuta (*) 
K taKoro poya crpyKTypaM B mpegemax LexntrpambHo-CuOupckux Kasleqc 
HH oTHOcatca: Uympimo-Exnncelickaa, Criqjo-EpOuHckaad U Muyycuickas Ble 
TMH, O6bequHAeMBIe M. B. Jlyauukum B MuyycHHcKHi MexropHbI mporuc 
Ycuuckas, YiimMenckas, TyBpuHckas, YOcy-Hyp—TecxemcKad BlaquHbl U Ap 

V3 MHOrouHCJICHHBIX paHee MpeAIOXRKeCHHBIX JIA BCeEX STHX CTPYKTYP TeKTO 
HHYeCKUX HM PeOMOpouOrMyecKHX TePMHHOB HaHOowlee PallMOHaJIbHBIMH, OTBE 
yalOlMMH MX BHYTPeHHeEMY CTPOeHHIO H Ppa3BHTHIO, MpelcTaBAOTCA [Ba 
BAMHI, WIM HaslOKeHHbIe MYJIbqbl — B MoHHMaHHN H. C. Larcxoro (?°) 
WH CHHKJIMHaIbHble mporM6pl — no TepMuHosorHH H. A. Llrpeiica ("). On 
yiBe KaTerOpuu CTPYKTYP MMeIOT HEKOTOPble CYULECTBCHHbIe YePThI OTIHUHA. 

Bnaquubl, Kak MpaBuJlO, ABJIAIOTCA MpeHMYULeCTBeEHHO CTPyKTypaMH Haso 
2KCHHbIMH; MMelOT OosIee MpocToe, MO CpaBHeHHiO Cc MporHOaMH, BHYTpeHHe 
cTpoeHe; cTpaTurpaduyecKkHH pa3pe3 B HHX HepeKO MeHee MOJIOH H MeHe 
MOULeH; HMeIOT HHOFa MOUTH H3OMeTPHUHble OYePTAHHA; BOSpacT CKMafuaTor 
OCHOBaHHA MO BMalwHaMM Ha BC€M HX MpOTAXKeHHH YacTO OJMHAKOB. © 

CHHKJIMHaJIbHble MpOrHObl XapaKkTepH3yIOTCA: Pa3HOBO3paCTHHbIM CkKaqya 
TbIM (PyHaMeHTOM; aCHMMeTPHel CTPOeHHA, BbIABJIAIOWeHCA Kak B OOWleH CTPYyK 
Type, TaK HU, OCOOeHHO, B MpOCTpaHCTBeHHOM pa3MelleHHH CJlaraloulux ~opma 
WMH; OObuwweH MOULHOCTbIO H CTpaTHrpaduyecKOH MOJIHOTOH pa3pe3a; Ooue 
CJIOXKHOH BHYTPeHHeH TeKTOHHKOH, MOAYHHeEHHOH OOMleMy TwlaHy TeKTOHHK 
nopo OOpamMmeHHua Mu (yHaMeHTa WH, HaKOHell, Ooee BLITAHYTOH copMmor 

M3 Bcero sToro BbITeKaeT, UTO MporHObl OOaaoT OOJbIMMH YepTaMH yHéE 
Cl€OBaHHOrO pa3BHTHA MO CpaBHeHHIO Cc BMaqWHaMH. : 

THNOMUHBIM TIPHMepOM yHaCJIeqOBaHHbIX CHHKJIMHAIbHBIX MporH6os B [ler 
TpaJIbHO-CHOHpCKHX KaleqOHHax ABJIAeTCA TYyBHHCKHH. 

TyBHHCKHH MporHO 3alOmwKHICA Ha CKJaquaTOM KaJleqOHCKOM OCHOBaHU 
B CHulype. B ero crpoeHHH NpHHUMAIOT Y4AacTHe, C OMHOH CTOPOHEI, MOPOAb opAC 
BUKa, BepxHero (?), cpeqHero H HH2KHerO KeMOPHA, BXOMAMHEe B COCTAB CKJIaJ 
yaToro (byHaMeuta mpornéa, a, c Apyrou,— moposbl cuulypa, JeBoHa, Kap6oH 
M IOPbI, BbINOJHAIONIMe MporHno. 

Tlopoybl OCHOBaHHA BbIBeeHbI Ha NOBEPXHOCTb TvlaBHbIM O6pa30M B OOpan 
JIAIOWMX MporM6 YTeOaHTHKJIMHaJIbHbIX 30HaX HW YacTHYHO — BO BHI 
TpeHHHX BbICTYNaX, IpeMCTaBJAIOWNMX COOOIO aHTHKJIMHAJIbHble WH rope 
aHTHKJIMHaJIbHble NOAHATHA. Cpeqhe-Bep XHelasleO3OHCKHe OTIOMKEHHA OT MOPC 
(byHAamMeHTa OTJeeHbI MOBCeMeCTHEIM PerHOHAaJIbHO Bblep2KaHHbIM MepepbiBo 
M yIJIOBbIM HecoriacHeM. Onv OOpa3yloT BepXHHli CTPYKTYPHbIli Apyc mpornG: 

B TeKTOHHYeCKOM OTHOWeHHH TyBHHCKHH mporH6 B WelomM mperctaBasae 
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O10 KPYNHYIO CHHKJIMHaIbHy!IO CTPpyKTypy cCioxKHOrO crpoeHua (puc. 1). 
BBITHHYT C loro-3alafla Ha CeBepO-BOCTOK Ha MpoTsaxeHuH 450—500 xm. 
joro-3allaye MmporvO yxogur B npexerbt TopHoro Antaa u Monromun, ua ce- 
pO-BOCcTOK — MpocTHpaeTca MpuMepHo flO cMAHHA pp. Bult-Xema u Xam- 
pbl, Tle Clemo 3sakanunBaetcH. Ha cepepo-3sanaye uM oro-BOcTOKe nporHn6 
eMAeTCA OT OOPaMJAIOMNUX eFO FeOAHTHKMMHAJbHBIX MOJHATHH yOMHHbIMH 
3I0MaMM: B lepBom culyyae CasHo-TyBuucKnn (*,°), Bo Bropom—Y6cy-Hyp— 
MUXe€MCKMM. B ovep¥eHHBIX TpaHullax MporMO uMeeT MakKCHMaJIbHY10 WUpH- 
y (40 150 KM) Ha toro-sanajle 4 MMHHMadbHyIo (70—80 Km) npoTHBonon0xHOM 
Hite. Ha OCHOBaHHH aHaJIN3a COCTaBa NOPOL, BbINOJH AIONLUX NporK6, pacnpese- 
HHA HX MOULHOCTeH HM XapakTepa TeEKTOHHKH B eFO CTPOeCHHM OTUETJIMBO BBI- 
IAIOTCA TPH 3OHbI: CeBepo-BocTouHad, uM Bulixemckas, WeHTpaltbHaa — 
JyrxeMckaxH M toro-salaquad — XemunKkcKko-Y6cyHypckaag. 

Tlopogpl cuslypa, mpeAcraBsieHHble B WeJIOM MCAKOBOJHBIMM MOPCKHMM 3mH- 
HTHHEHTaJIbHbIMH OOpasOBaHHAMU, B XemMuMKCKO-Y6cyHypcKOl 30He JHTO- 
THYeCKH NokpasfeiAoTcH Ha TPH YaCTH WM MMeIOT CPIMIWONAHEIM xapaKTep; 
M COCTOAT H3 NepecaMBaHWA U3BeECTHAKOB, Mepresieli, MeCuaHHKOB, apruJ- 
MTOB HM CilaHileB, OOuLel MOu{HOcTHIO OT 1,5 Wo 5—6 kM. B wWeHTpambHOH 30- 
e, IPH COXpaHeHHM TpeX¥IeHHOFO JeIeHHA, MOWIHOCTb CHJlypa coKpalllaercs 
1,5 KM Ha MpaBoOepexbe Yuayr-xema u no 0,4—0,5 km — na seBo6e- 
expe. B BulixemcKoli 30He MOLIHOCTb CHOBa BO3pacTaeT 0 3—4 KM, HO 
-cocTaBe CHJlypa YBeCIMUMBaeTCA POJIb KPACHOIBeTHbIX IeCUaHHKOB. 

Cpequ mopox MeBoua BblesI0TCA Be PopMaluu. Buusy saseraer sbysus- 
O-TeppureHHad KpaCHOUBeTHad (bopMallHA, COCTOAMad U3 NepecwlaHBaHHA 
ASIMYHbIX S*PPyY3MBHbIX HM OCAMOYHHIX TeEPPpHFeHHbIX NOpoR (°) OOuleli Mo ILHO- 
TbIO oT 1 Wo 3—4 KM, IIPHYeM MAaKCHMaJIbHbIe MOMLHOCTH MX HaGsOMatorcs 
/Buxemcxon (xp. Jourya-Talira) u B weHTpambHon (xp. Beept-Jlar) sonax. 

Bpema dopMupoBaHusA 9TOM (opMalMu MaflaeT, TaBHbIM OOpa30M, Ha HWXK- 
MH JeEBOH, OJHakO B OacceliHe p. XeMUMK HauaOcb ellie B BepxXax CHypa, 
[poqouKaocb B YyrxeMcKOH 30He JO alidembcKoro Apyca H NO %®XHBeTCKOTO 
foro-3anaqHouw uacrH mpornOa. Ilo cBoemy reHesucy addpy3HBHO-TeppHreHHaa 
\OpMallMA COOTBeTCTBYeT HH3aM (bopMauMH «Old red sandstone» 3anayHO- 
BponelickHx KaeqoHuy (3,1). 

BplllieqexKallue OTJIOXKeHHA cpeslHero H BepXHero eBOHAa MpeCcTaBJeHbl 
; Mporu6e KpaCHOWUBeTHOH, B MpeoOJafatoujeH Macce KOHTHHeHTaIbHOH HU 
OJIbKO MeCTAaMH YaCTHYHO MOPCKOH MOJaccoH, OTBeyaIOlleH BepxaM (bopMalluu 
Old red sandstone». B 1oro-3anagqHoh uacTtu nporv6a (pation r. Ty3-Tar) eli 
(OMUMHEHHI COJIEHOCHBIe OTOKeHUA (°). MouHocTb cpeytHe- H BepXHeJleBOH- 
KUX OTJIOXKeHHH B WesIOM cocTaBAeT OKONO 2,5 KM B BukxeMCKOH 30He, 
KM-- B YstyrxemckoH u 4,5—5,5 KM—B XemunkcKo-YOcyHypckon (°). 

KaMeHHOYroJIbHble OTJOXKeHHA, 3aJleratollwe C YIIOBbIM HecorjacHeM Ha 
OMCTH1aIOULNX, COCpeOTOUeHbI BOIH3H Yoro-BOCTOYHOrO Gopta mpornOa. Onn 
PecTaBJIeHbI BHH3Y TeppHreHHO-Ty*o-KpeMHAcTOH dopMal{Meh, COCTOAIMeH 
3 Me€CUaHHKOB, aJleBPOJHTOB, TYPPUTOB, TYPOB, TYPO-KPeMHHCTHIX MOpOA HU Tp., 
Ome MOUHOcTbIO 0, 7—1,4 KM, a BbIllle — yruleHOCHOH JO 0,5 KM MOLLHOCTHIO. 

CpemHeropckve yIvIeHOCHble OTJOMKEHHA PaclIIPOCTPaHeHb!,ViaBHbIM OOpasom, 

mpeqemax Kbi3bluIbCKOH HaslOwKeHHOH MYJIbAbI, re OHM WocTuraiwT 1,5 KM 
omHocru. M3 paccmorpeHuA CTpOeHHA, paciipesesieHHA MOLIHOCTeH HM COOT- 
OWeHHA pa3sJIMUHbIX (POpMalluH, a Tak%Ke H3 UX OTHOUeHHA K Tloposam 
VHaMeHTa MOXKHO 3aKJOUHTb, YTO TYBHHCKHH Mporv6 Ha MpoTAxKeHuU Cpel- 
ero H BePXHErO Maleo30H TpescTaBA COOOIO WOCTaTOUHO MOOMJIbHY!O 30HY, 
epaBHOMepHO MporHMOaBlylocd B pa3/IHYHOe BpeMA Ha Pa3HbIX YyuacTKAaX. 
lauOomee HHTeCHCHBHO porMOasacb M OTMMYaaCb MOBBILMeCHHOH CKOpOcTbIO 
CayKOHaKOMIeHHA B TeyeHHe CuIypa — WepoHa 1loro-3alaqHad YacTb MIpo- 
u6a, re 3a 9TO BPeMA B OOILEl COMKHOCTH HaKOMMMOCh Oosee 12 KM OCayKOB. 
a TO 2Ke BPeMA B IeHTPabHOH, HavOomee NPHNOAHATOH 30He, BbI-e/AeMOl 
aMH Kak O6J1aCTb OTHOCHTEIbHOFO MOMHATHA, OTMOMKMMACb MeCTaMH He Ooslee 
em 3—4-KuIOoMeTpoBad TONIa NMOpok. 6 CMexHbIX yyacTKax MporuOa, mpu- 
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JleratolluxX K ero 1Oro-BOCTOUHOMY OOpTy, Kak, HanpuMep, B To2KHHCKOH Bra- 
quHe, B OacceliHe p. Yayr-O uw ap., ocaqkoHakonmeHve Obim0 elle G6omee 
KPaTKOBpeMeHHBIM. OTH YuaCTKH BbIAeIAIOTCH HAMM Kak Ielb(POBble Mmpu- 


|OOpTOBble uacTH mporuéa. 


XapaKTepHO, YTO C TEYEHHeEM FeoJIOrHyeCKO UCTOPHH 3OHbI MaKCHMAJIbHbIX 
MporHOaHui W rpaHHbl OOacTeH CeqHMeHTAMH B MpornGe cMelllacb B Ha- 
IpaBJIeHHH Cc ceBepo-3allayja Ha 1oro-BOcTOK. Tak, B CHJlype 30Ha MaKCHMaJIb- 
HOrO NporMOaHHA HW HaMOOMbUIMX MOIIHOCTeH Oba MpHOHxKeHa K CeBepO-34- 
MaHOMy OopTy H COBMayaia B 3TO BPeEMA MPHMepHO C HH3OBbAMH MpaBobepex- 
HbIX IPHTOKOB p. X€MUHK B 3alalHOH NOMOBMHe MporuOa HC HH3OBbAMH MpaBo- 
6epexXHBIX NpHTOKOB p. Buli-Xem B BocTrouHol. OpHako yxKe B eBOHe Mpoucxo- 
JT peskoe CMellleHHe STOH 30HbI K IOFO-BOCTOKY, MH «OCb» MporH6a 3TOrO BPeMeHH 
MpOXOMT MpHMepHO NO BOJOpasseMbHOH uacTH xpeOTa SanayHoro TanHy-Ouwa 
Ha loro-3anlaye HW HH30BbAM Bul-Xema Ha ceBepo-BocToke. Emre 6ombile OTKJIO- 
HAeTCH K IOrO-BOCTOKY OG6aCTb CeMMeHTAalWH B KapOoue. 

TakuM o6pa30M, B IeJIOM HallpaBJIeHHOCTb MepemellleHuA «ocH» TyBHHCKoro 
mporvOa B TeyeHHe cpeqHero HM BepXHero Nasleo30A UeT OT GoOee NOABH2KHbIX 
M JWIMTeIbHeEe pa3BUBaBlUHXxcA SamayHo-CatHCKHX CTPYKTYp oOpamMieHHA 
K paHee KOHCOAMJMpoBaBuiumMca — Boctouno-TyBuHcKkum. K me30301I0 mpornd 
paclaJICA Ha OTJeJIbHbIe CAMOCTOATEJIbHbIe OOee MCJIKHE CTPYKTYPBI. 

Bee 2ucloKal\uv B TyBHHCKOM IIporu6e HMEIOT CK1auaTO-FIbIOOBOe MPOHCXOXK- 
JeHve, YTO MOCTATOUHO TOUHO yCTaHaBJIMBaeTCA H3 aHasIM3a MOpdomorMH CaMux 


-CTPyKTYp, HX OOlero Maha, B3AMMOOTHOMEHHA Apyr c Apyrom Hu nMopoyamu dyx- 


NaMeHTa. O2HaKO B BbIJeICHHBIX BbIllle TpeX 30HAX OHH COOTBETCTBEHO HECKOUJIb- 
ko oTaHuHEI. B XemunKCKO- YOCyHYpCKOH 30He, IOrO-BOCTOUHOeE KPbIIO KOTO- 
pou Oomee KpyToe,¥emM ceBepo-3analHoe, B CKayKax Cuslypa Ooulee YeTKO BbIpa- 
%KeHa JIMHEMHaAA BbITAHYTOCTb B C€BEPO-BOCTOUHOM HallpaBJIeHHH; B BBIILUe lexKa- 
WMX MOposax JleBoHa H KapOoua pesue nposBeHa OpaxucKlaquaTad u CpileKcyp- 
Had dbopma ctTpyktTyp. B weHTpambHOW 30He NporH6a Ha IWHPOKUX MvIOLIa- 
WAX PYHAaMeHT BbIBECH Ha NOBEPXHOCTb HIM NOrpyXKeH Ha HeSHavHTeJIbHYIO 
rlyOuHYy. CoOTBeTCTBeHHO C 3THM B MOKPbIBAalOlleM ero CpeHe-BepXHelaseo- 
30HCKOM uexsIe MOpdoOrMA CTPyKTyp WMeer YyrsoBaTbI, KoOpoOuaTHllt ,u 
(ekcypooOpa3HbI xapakTep; HallpaBsIeHHA UX MpOCTHpaHHH PeskO MeHAIOTCA, 
yacTO MpOXOA NOX MpAMBIMH yrvlaMH BIPHTHIK Apyr K Apyry. Ilopaxaer oOuHe 
B 93TOH 30He YIJIOBbIX HeCOrlacHH, pa3pbIBOB HM YacTOe BbINaeHHe H3 paspesa 
TeX HJIM WHbIX CTpaTHrpaduyecKuNx TOPH3OHTOB. YTsbl NaeCHHA OTACbHbIX CBUT 
Ha KOPOTKHX PaCCTOAHHAX MeHAIOTCA OT BEPTHKAJIbHbIX ZO oueHb NONorUX. IIpu 
3TOM HavOoulee CIOMKHbIe TEKTOHHYECKHE B3AHMOOTHOMEHHA, KaK WpaBHJO, Ha- 
6110aIoTcaA BOH3H BBICTYNOB (PyHAaMeHTa HM B OCOOeHHOCTH B palOHax CMCHbI 
MpocTHpaHuit cCTpyKTyp MocueqHero, 4TO OYeHb YOeQHTeIbHO HeaBHO ObIIO 
NOATBepxKeHo uccteqoBpanusmu K. A. Kautuna. B ButxemcKoh 30He Mpo- 
rHOa XapakTep AuCcTOKaluli B OOUIEM OIHM30K K TaKOBBIM 1OrO-3allaqHOH 30HEI. 

V3 usoxKeHHOrO BbITeKaeT, YTO TeEKTOHHKa TyBHHCKorOo mporu6a UMeeT 
TepMaHOTHMHbI ~XapakTep HM CBA3aHa B OCHOBHOM Cc MdpcbepeHItHpOBaHHbIMA 
UBUXKeCHHAMH OTJCJIbHBIX PIbIG PyYHaMeHTA, Pa3eNeHHBIX Apyr OT Apyra MHOTO- 
YHCJICHHBIMH pa3PbIBaMH. 


Teonornuyecku WHCTHTYT Tlocrynusio 
Axanemuu HayK CCCP 23 III 1957 
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Jloxxagn Akafemun nayk CCCP 
1957. Tom 117, Ne 4 


TrEOJIOTHA 


B. A. KATIJIAH 


Ob YCJIOBHMAX OBPASOBAHHS W3BECTHAKOBO-OJIOMUTOBOU 
TOJIWM (PY) BAXMYTCKOM KOTJIOBHHbI 


(IIpedcmaeaeno axademuxom H. M. Cmpaxoeoim 4 IV 1957) 


Ms3pectuakopo-2omoMuTOBad TOMA JLoHeuKOTO GacceHHa OTHOCHTCA K HUXK- 
Heli MepMH UM OOJIbILIMHCTBOM McceqOBaTeei COMOCTAaBAAeTCA CO WIBarepHHOBBIM 
ropu30HTom PyccKoli naTdpopmbl. Ormoxenux M3B€CTHAKOBO-OJIOMATOBOH TOJI- 
IM paclipocTpaHenb! B mpezenax BaxmytcKoi u Kanpmuyc-Topelkoli KoTOBHH, 
CnaBaucKoro, Xpucrumenckoro u KopyibcKoro kynooB. AHaJIorM4Hble OTJIO- 
2KeHUA BCKPBITbI CypoBbIMH padoTramH B J[HemposcKo-J[oHelKoH BoaquHe U 
B IIpeqgonenkom mporn6e. B pesymbTaTre sMTOMOrHueckorO H3y4eHHA H3- 
BeCTHAKOBO-JOJIOMHTOBOH TOMMIH baxMyTCKOH KOTJIOBHHbI HaMH BbIJeIeHbI 3,eCb 
cnemyromme tpannu (cM. Tada. 1). 

K maryHHbIM (allwaM OTHOCATCH: 

1. Wawua NOABHXxKHOrO MWIAXKeBO-NaryHHOTO MeJIKOBOAbA, XapaKkTepH3yto- 
Waica OpeKYMPOBaHHbIMH JOJIOMHTaMH, MeJIKO- HM CpefHesepHHCTbIMH Tecua- 
HHKaMM C BKJIIOUCHHUAMH KapOOHaTHOrO rpaBHA UM MceBAOOpeKYHAMH. 

Pay MpH3HaKoB CBUJeTEIbCTBYeT O TOM, 4TO MepBble 1Ba THIa Nopox oOpa3so- 
BaJIMCb B pesybTaTe JMarehesa H MpeACTaBIAIOT PeJIMKTbI XCMOPeHHBIX KapOoHaT- 
HbIX WJIOB, PpaspyWlaBlIuxXcaA NOW AeHCTBHEM NOJBOHOTO pa3MblBa HM ONON3aHHA, 
JIH60 B pesyJIbTaTe pacTpeCKHBaHUA OCaKa pH BPeCMeHHOM OCYLUeHHH JHa Ja- 
ryHbl. 

OHOBpeMeHHO C pa3MbIBOM H TepeOTIO%KeHHeM KapOoHaTHOrTO MaTepHasa 
MpOWCXOAMJI MpHHOC HM OCaxKWeHHe TeEPPHIeHHBIX YacTHI C Cy. 

B ojtHux cayyuasixX 9TO Obl TOHKUM PIMHHCTHIM MaTepHad (6pekunpoBaHHble 
JOOMUTHI), B WpyrHx — Oomee KpynHble NecuaHble HW aJIeBPHTOBbIe YaCTHIIbI 
(llecuaHHKH Cc KapOOHaTHbIM rpaBHeM). 

IlementTalua WJINCTOrO MaTepHadia H TeppHTreHHbIX KOMMOHEHTOB MpecTaB- 
JIAJla BTOPHUHbIN mpollecc. 

IIcepno6pekunu MpecTaBJIAIOT MOPOAL, NOABepruiMeca pa3slOAOMMUMBaHHtO 
B CBA3H C MpHBHocom CaCO, vu BEIHOcoM Mg lpv ocylIeHHH BOXOeMOB H, BO3- 
MOXKHO, Ip OOpasoBaHHuH KOPb! BbIBeETPHBaHHA. OTH NOPOIb! CIOXRKEHbI KAJIbILATOM 
C H€3HauMTeJIbHOM IpHMecblO aHKepHTa HW TVIMHHCTbIMH MHHepasliaMu, OpraHu- 
yeckHe OCTaTKH B HHX MpeCTAaBJIeHbl rpaHyJMPOBaHHbIMH OGJIOMKaMH UTvIO- 
KOXKUX H Popamunndep. Ilo cBoemy reHesHcy OHH ABJAIOTCA MePeXOAHbIMH OT 
JIaryHHbIX K KOHTHHCHTAJIbHbIM. 

J\JIs PACCMOTPCHHHIX BbIWe MOPOA XapakTepHbl OypoBaTO-KpacHble M MATHH- 
CTbI€e OKpacKH, OOYCJIOBJICHHbIe OONJIHEM KOJIJIOHOB *Kee3a B OCalKe, a TakxKe 
IIpHCyTCTBHe Cpe TeppHreHHbIX NPHMeceH KBaplla, MOeBLIX WMaTOB MW YrH- 
cToro OpraHHueckoro BellecTBa. SaleraloT Ha3BaHHble MOPOAb! B BUTE JIMH3 He- 
3HaYHTeIbHOH MOMHOCTH, MepexoAAWHX MO MpocTHpaHHo JOO B HOPMaJIbHbIe 
AOJIOMUTHI HM NOJIOMATH3HPOBaHHble W3BeECTHAKU, JIMOO B OOMOMOUHbIe NOpospl. 

Bee BbIleH3JIOx%KCHHOe CBHIETEIbCTBYeT 06 OOPas0BaHHH STHX MOpoy B He- 
MOCpeACTBEHHOH OJIM30CTH OT CyLIM H O MECTHOM XapakTepe H HEMpoAOKUTeIb- 
HOCTH Pa3MbIBa HM OCYWIeHHA Ha JlaryHbl. 
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Tao 1uia 1 


Paunn JluToreHeTu4eckHe THIUbI 


a ee ee ee ks 


Jlaryuuupe 1. Bpexunpcosannpie on0MUTHI 
1. @ayua noxBuxKHOrTO namKe- 2. Menko- u cpeqHesepHHCTbhIe NecCuaHHKH C BKJIOUCHHAMH 
BO-JlaryHHOrO Me€JIKOBOJbaA KapOonaTHoro rpaBHa 


3. Ticesqo6pexuun 

4. Purorexupie FONOMUTEI (OHKOHTHI) 

5. OomHTOBbIe HM OOMMTOBO-BOROpOceBLIE JOJIOMATHI 
6 


. Tlecuanuctpie Zonomuts (XosOMUTOBHIE mecuaHHKH) C 
TOHKOH KOCOM COHCTOCTHIO H 3HaKaMH BOWH 


7. APrHAAUT- aNeBLOMUTHI C BOMHUCTOM cOuCTOCTBIO 
8. PopusonTamBHOCNONCTHIe TOHKOSepHUCTHIe NecuaHHKH 
“ 9. Mecuanuctbie aneBponursl c BOMHONpHOOMHEIMA 3HaKaMH 
3. Panua ueutpanpuol uacru 10. Muxposepsuctple ZOOMUTHI 
JaryHbl 14. Tuncoppie nopoypr 
12. AnruyzpHTOBHIe NOpogEI 


13. Hecnouctpie rmubl, aprumuTbl u AaprHJIJIUT aleBpOMHTHI 
H3 KPOBJIM H NOYBbI FOJOMHTOB 


14. Meprenu 
15. Terputropnie usBecTHAKH 
6. OomuTOBLIe H3BECTHAKH C OpraHoreHHbIM AeTPHTOM 


17. OcrpakogzoB0-hopamunudepo-Bojg opocueBble M3BeCT- 
HAKH 


18. [nHHucTLIe KDHHOMAHbIe H3BeECTHAKH 

19. erpuToOBO-lIsIaMoBble H3BeECTHAKH C copamunudepamu 
20. MukposepHHCTO-cryCTKOBbIe H3BeCTHAKH 

21. MukposepHucTble H3BECTHAKH 


2. pu6pexHo-sarynnaa dauua 


MopcKue 
4, Payua npH6OpexHOrTO MeJKO- 
BOWbA 


Pal{MA MOABMXKHOPO IWIARKEBO-MaryHHOTO MeEJIKOBOIbA XapakTepusyercsg s0- 
KaJIbHBIM PaclIpocTpaHeHHeM M Pa3sBUTa JIMUIb Ha CeBepo-BOCTOKe HU ceBepe ‘Bax- 
MYTCKOM KOTJIOBMHbI (B }oro-BocTouHOK yacTH KamenHoro yyuacrka Amckoro me- 
CTOPORKNeCHHA WH B pakHoHe XpucrTuuia). 

Or102%KeHUA paccMaTpuBaemoli (allMH MpHypoOveHbI K cpemHeli yacTu paspesa 
M3BeCTHAKOBO-JOJIOMHUTOBOH Tom (mlacT h). 

2. [[puOpexuo-naryHHad daludA OXapakTepH30BaHa CUTOreHHBIMH JOOMH- 
raMM (OHKOJMTaMM) M CBASAHHBIMH C HUM OOJIMTOBLIMM HM OOJMTOBO-BOJOpocue- 
BbIMH JIOJIOMUTaMH, MeCuaHHCTbIMH JOMOMUTaMU (OJOMHTOBLIMH mecuaHukaMn) 
C TOHKOM KOCOH CJIOMCTOCTbIO H 3HaKaMM BOJIH, aJIeBPOJIUTAaMH C BOMHUCTOL 
CIOHCTOCTbIO HM TOPH3OHTAJIbHO-CJIOHCTbIMH MeJIKO3@PHHCTHIMH  mecuaHu- 
KaMH. ; 

B mMeakosoqHol, XOpolio nporpeBaeMow YacTH JaryHbl CyWeCTBOBaIM ycu0- 
BUA, OJlaPONPHATCTBOBABLIMe MpoleccaM OJOMMTOOOpasoBaHHuA. Ha rayOunax 
fopayka 10—20 M B mecTaxX MaCcCOBOrO Pa3BUTHA CHHESeIeHbIX BOOpOceH 
(Ottonosia, Osagia), Nod BAHAHHeM HHTeHCHBHOTO (hoTocHHTesa MpoucxoLus0 
lopbileHHe pH u menounoro pesepBa. IlocaeqHHi NoBbluasica TakxKe 3a cueT 
JaCTBOPeHHA pacceaAHHOoro B uy MgCO, opraHuyecKoro MpOucxox*kenuA. Bee 
Ipyrue nmpeAcTaBuTesH OpraHHyecKoro MUpa B mpuOpexkHnoli YaCTH JIaryHbl Ob 
IpeAcTaBJIeHbl BeCbMa OeHO H UMeJIM YrHeTeHHbI OOJINK. t 

Hapsyzy c OvoxumMuuecKHM JOJIOMHTOOOpa3z0BaHHeM B IpHOpexHOl OOmacTu 
IPOMCXOAMI TakxKe Mpolecc XeMOreHHOH CajIKH, OHaKO 3Jecb Ocelaa JMU 
Je3HaAUHTeMIbHAaA YaCTb OOPasoBaBlerocd TAKUM IYTCM TOHKO3EPHUCTOrO oO0- 
MMTa, OOJIbWAaA YaCTb KOTOPOFO YHOCHJAaCb BOJIHAMH HW TEYCHHAMH B WeHTPaJIbHble 
lacTH JlaryHbl. 

BpicoKad CTeMeHb JOJOMHTHOCTH BOROpOceBLIX LOMOMUTOB (95—98%) u He- 
HAUHTeIbHOe CofepKaHve B HUX TeppHreHHIX mpuMecei (1—2%) cBuyerenb- 
TBYIOT OO OOpa30BaHHH UX B YCJIOBHAX MOUTH MOJHOFO OTCYTCTBUA CTOKAa BO] 
- cyuu. B nepwopbl, korga cCTOK IIpecHbIxX BOA yBeJIMYNBaICA HM yJyullalocb 
OOOULeHHe JIaryHbl C MOPeM, COJICHOCTh BOA B JaryHe MOHMKaacb H OAHOBpe- 
[CeHHO YBeIMUMBaOCb NocrymeHve OOOMouHOrO MaTepvala. B 3T0 Bpema 
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oTMaraiNch OOJMTOBbIe H MecuaHHCTble JOJIOMUTHI, OTMMYaloMMeca Oosee HHS 
Kol cTeneHbIO AomomMuTHOcTH (60—91%). O6 aTom %*Ke CBUJeETEbCTBYeT H MO 
SABJICHHe B KPOBJIE OOJMTOBLIX JOJOMHTOB MpocsoeB, OOorallleHHEIX OpaxHOlO 
ylaMu HM romoBpoHOrMMH MoOvIsocKaMy. IIpy aIbHelieM OOMeJIeHHM HM ONpecHeHH 
aryHbl OTMarasUCb OGJIOMOUHbIe MOPOsb! CO COMCTOCTHIO THIa pAOH MeJIKOBOAbs 
wu 3HaKaMu BOJIH Ha MOBEPXHOCTH CIOeB, COepKallwe MeJIKHM pacTHTeJIbHBbI 
JeTPHT. 

Paccmatpupaeman (balla MMeeT IMpOKOe MIOMaqHoe PacripocrpaneHHe 
OroxKeHua, XapakTepu3ylollMe mpHOpexkuo-saryHuHy!0 OOcTaHOBKy, BCTpe 
yaloTcaA B pasMUHEIX yactax BbaxmyrTcKol KOTJIOBMHbI H MepexOJsAT MO MpocTH 
paHHIO B JlaryHHble OTOKeHUA Apyrux dawui. 

Ocalkun, cOpa30BaBlineca B IpHOpexKHO-aryHHOM OOCTaHOBKe, BCTpeyaloTcs 
Ha pa3sHUHbIX CTpaTurpauyeckHX TOPH3O0HTaX M CMeHAIOTCA BO BpeMeHH J1MOC 
(balluAMM WeHTPabHOH yacTH JlayHbI, MOO MOPCKHMH. 

3. Dana WeHTPasIbHOM YacTH MaryHbl XapakTePH3yeTCA MHKPO3CPHHCTbIM 
CeIMMCHTALHOHHBIMM JOJIOMHTaMH, THICOBLIMH MH AaHTHApHTOBbIMH TMopojaMu 
JIONOMHTOBDIMH MepreJIiMH, HeCJIOMCTbIMH TIMHaMH, aprHJiJIMTaMH MW aprHJJiHT! 
aJIeBPOJIHTaMH. 

Tumcbl, Kak H JOJIOMUTHI, B OCaKaX H3BECTHAKOBO-JOJIOMMTOBON TOJIINH BO3 
HUKJIM B pe3yJIbTaTe MeTaMOP@H3Ma MOPCKOM BO, MOCTYNMBINeH B MaryHy 
yepe3 NPOMBbI, CyUIeCTBOBaBlMe Ha 3aMase BaxmytTcKol JlaryHbl B paHOHe 
Kpamatopcka u Ha ceBepo-BoctoKe — y J[ponopkn (°). 

Mopexkas Bolla, MpoHHKaBllas B JaryHy Yepes MpomMBbI, MocTeneHHO OCcO 
JIOHAIaCb H MeTaMopdusoBalacb HM B KOHIe KOHILOB KOHIeHTpallua commen 10 
CTHIIa BeIMUHH, JOMycKaBlux cayky AOIOMHUTa, a 3aTeM H rumica. | 

CToK IIpecHbIX BOJ| Cc CyIIM, Tak Ke Kak NOCTyMMeHHe MOPCKHX BOL BOSE 
MpOJIMBOB, NOHM2KAaJIH KOHILEHTpalMto coyleH B BOJaxX NepHdepwueckoH uactTt 
JlaryHbl WH MpeNATCTBOBaH BbIeIeHMIO THMca B OCaqoK. Caqka JOOMUTA, Kak 
ObIIO MOKa3aHO BbIlle, OCYMIeCTBIAIaCh U B TepHdepHyeckoH uwacTH saryHbl 

DalalbHad O6cTaHOBKa TOH uacTH Oaccelina, re oTMaraiuch MepeyuceH 
Hble JIUTOeEHETHYECKHE THIIbI MOPO, COOTBETCTBYET IeHTPaJIbHOH, HaHOomee ya 
JIGHHOH YaCcTH JaryHbl, B KOTOPOH XeMOreHHbI Mpotlecc mpeoOasal Hal BCeMI 
MpyruMu MmpoleccaMH ocayKOHaKOMIeHHA. 

Tex clyyadx, KOra XeMOreHHad CayKa pasOaBaNach CeqHMeHTalHel 
OOJIOMOUHBIX YaCTHI, OTMaraucb KapOOHATHble MepreJH, a B MepHObI, XapakTe 
PH30BaBllMecA BO3pacCTaHHeM TeMMa MpHHoca TeppureHHOro MaTepHada — 
aJIEBPHTO-NeJIHTOBbIe OOJIOMOYHbIE MOPOAb!, COCTOAMHe TaBHbIM OOpas0M HK: 
rHApocmMoy H OeijenmutTa. OTIOXeHHA, XAPakTepusyrolle STY (alluio, pasBHTE 
B 10rO-BOCTOUHOL HW BOCTOUHOH YacTAx BaxmyTckolt KOTJIOBNHHI (HuKuTosKa, Salt 
neBo, Iloxposckoe, Ilmenuunoe, Tpwnobe uv Ap.) uw Ha 3anage B palione Kpa 
CHOrOpKH, BCTpeyasch Ha PasMMUHbIX CTpaTurpaduyeckux FOpH30HTaXx. 

Cpequ mMopceKux dau BbI_emsroTcsa: 

4, PaluaA npnOpexkuoro MerKoBoAbA. Han6oee MemKOBOJHbIe u OH3KH 
K Oepery YcJIOBHA OCaKOHAKOMNCHUA BHYTPH PalluN MpHOpexHOrO MeKOBOLD: 
(BHeELWHHM Kpali MeJIKOBOJbA) OXAPAKTePH30BaHbI KPYMHO-OOJIOMOYHBIMH H3Be 
CTHAKA@MH H OOJIMTOBbIMH H3BCCTHAKAMH C OPraHOreHHbIM JeTPHTOM. 

CpeM OOJHTOBBIX H3BECTHAKOB BbIJeIAIOTCA MeJIKO3ePHHCTEIE (d = 0,034 
0,2 MM) m KpynHosepHuctbie (d = 0,5—1,0 mm) pasHocru; nocnequne o6ora 
MCHbl OpraHuyecKHM J€TPHTOM — COOMKaMH TacTponox u dopamunudep 
HEKOTOPble H3 HUX OTMMYAIOTCA (—) OpraHoreHHOl CTpyKTypoli, coxep2xaT MHC 
TOUMCICHHBIE NOPbl OT BbIMeaYHBaHHA OPraHHyeCKUX OCTATKOB. 

PaccMatTpuBaemas 30Ha pacnoularaacb B O6macTH MIpHOos, re Mponcxoyus 
paspyllenve OcTaTkoB (ayHbl, MecTa pacceeHHA KOTOPOH HaxOZUUCch NOGME 
30CTH—B OOlee BHYTPeHHUX YacTAX OacceliHa. B pesymbTaTe 1poOmenusa u Mepé 
OTJIOAKCHHA MPOAYKTOB PaspyWIeHHA HAKONHJHNCh WacTbl OpraHOreHHo-O6JIOMOY 
HBIX Nopo. B stux xe YCMOBUAX WO OOPas0BaHHe OOMUTOB KaNbILMTOBOTO CC 
cTaBa, NYTCM HeMOCcpeNCTBeHHOTO Bbiaenua CaCO; u3 MOpcKOl BOJBI. 
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Ilo Mepe yaleHua. OT Oepera B CTOPOHY MOps B MeHbIUet CTeneHH CKa3bIBa- 
OCb BIMAHHE BOJIHCHHH Ha OCaJOK UH MOABAAIaCb Ooee OOUMbHAA HM pasHoobpas3- 
aa PayHa — OpaxHOnosbl, KPHHOMLeN, MOpcKHe exKH, JBYCTBOPKH, OCTPaKOJbl, 
opaMunudepbi H Ap. Bo3sBpllieHHble yuacrKu MopcKOro JIHa Hace 3eeHbIe 
ofopoc.ild M3 cemelicTBa cudbouei, OONTatollMe Ha ryOuHax okono 50 m. Ha- 
BaHHbIC OPraHH3Mbl aiH Hataslo OMOMOPPHbIM H3BeCTHAKAaM — OCTPaKOJOBO- 
OpaMuHUdepo-BOMOPOCNeBLIM, TVIMHUCTHIM KPMHOMAHBIM, JeTPHTOBO-LIaMO- 
BIM Cc dopamHHudepamu. 

OctpaKoyoBo-cbopamuHudepo-BowopocmeBble H3BeCCTHAKH OGJIaslaroT (+) 
praHoreHHo crpyktypol. Bonee uem HanoJIOBHHy OHM C/102KeHbI MepeKpucrTal- 
W30BaHHbIMH OCTaTKaMH OpraHH3MoB, cpeM KOTOPbIX mpeoOaaior dbopamu- 
uepbl, OcTpakoybl HW 3eeHble BOAOpocuH — cucboHen. Berpeyeubi TakxKe cKe- 
eTHBI€ OOPasoBaHUA, TIPMHaer*Kalne IPeAMOMOKUTEMHO MTIOKOXKUM, H cry- 
TKM MHKPO3SePHHCTOFO KaJIbIULUTa, 10 CbopMe H PacMOO*KeHHIO CXOJHBIe C Ka- 
MpPOJIMTaMH. OTH MOpObl UMeIOT ON|peneneHHy!O CTpaTurpaduyeckyto mpuypouen- 
HOCTh (V TW1acT H3BeECTHAKOBO-JOJIOMHTOBOM TOMI) H OTMMYAaOTCA OOubUON 
BbIJepKAHHOCThIO MO MpOcTHpaHHto. 

[IMHUCThIe KPHHOWHbIC H3BECTHAKH MMEIOT OObIMHO TEMHO-Cepyl0 HI Cepy10 
oKpacky. CocTosT 43 YWIeHHKOB KpHHOuehH uamerpom 2—2,5 mM, pexe 5 MM. 
[IpucyTcTBytoT TakxKe OCTaTKM MOpcKHX exe. LlemeuT ruiMHUcTO-kapOoHaTHBIit, 
6asabHEI. HepacTBopuMblit ocTaTOK, B OTJ@IbHBIX cyuaax JocTHralouui 
40—42% , cocraBsleH KBapIleM H PIMHHCTO-CJIIOLMCTHIMA MHHepasamu. JlerpuToso- 
WIaMOBble H3BECTHAKM MMEIOCT CBETVIYIO OKPacky, COCTOAT NOMMMO Heompeyesu- 
Moro WviaMa (<0,01 mm) u3 o6pbiBKoB BOsopocieli, CTBOPOK Memelunog, o6- 
JIOMKOB KOpaJJIOB H pakOBHH (opamunHudep (Geinitzina spandeli, Nodosaria 
netchajevi u fp.), CI@MeHTHPOBaHHbIX MMKPO3ePHHCTHIM KaJIbILMTOM. CBeTmaa 
oKpacKa Nopod, IpHcyTCTBHe B HX CaBJICHHbIX H CMATHIX OCTPaKOJ MH (opaMuHu- 
cep MOryT CBHJeTeJIbCTBOBaTb O MOABHXKHEIX HM MCJIKOBOJHBIX YCJIOBAAX CPebl. 
OrsloxkeHHA, XapakTepu3ylolive daluto MmpHOpexHOrO MeJIKOBObA, pa3sBUTbl 
Kak Ha loro-3allajle, Tak HW Ha BocToKe Baxmytckoli KoTJOBUHEI ([lecyauxa, Ilo- 
KPOBCKOe) MH MPHypOveHbI K OMpeeNeHHbIM CTpaTHrpapvyecKHM ropH30HTaM 
(nlacTbI e, g, b). 

5. Dalya yaneHHol oT Oepera uacTu wWembia xapakTepH3yeTca MUKPO- 
3ePHHCTO-CryCTKOBbIMH HM Me@JIKO3€PHHCTbIMH H3BeCTHAKAMH. [lepBble cocTOAT 
M3 CryCTKOB KaJIblMTa pa3sMepom 0,06—0,3 MM, CWeMeHTHPOBaHHbIX MUKposep- 
HUCTHIM KaJIbIuTOM (d = 0,01 mM); HepacTBopHMbIM OcTaTOK B Mopoyax 9sTOrO 
Tuna mocruraer 13,4%, cocTaBJIeH PIMHHCTO-CIOJHCTHIMH MHHepaslaMu, KBap- 
tem (d 3epeu 0,01—0,02 mm), o6ppisBkamu opraHuueckoro BelllecTBa, KOMOUKaMU 
THAPOOKUCJIOB 2%Kemesa, B He3HaYHTeJIbHOM KOJIMYeCTBE MO MHKPOCKONOM OOHa- 
Py2kuBalOoTCA OCTaTKH OpaxHomoy, ocTpakoy Hu Jp. 

SepHUCTbI€ H3BECTHAKH HMCIOT PAaBHOMEPHO-MEJIKO3EPHHCTYIO CTpyKTypy H 
COCTOAT U3 3epeH KaJIbILMTa HeMpaBusbHOH CPopMbI, pasMepom or 0,01—0,02 mm 
no 0,06 mm. Han6omee uacTbt 3epHa pasmepom 0,02—0,04 mm. OpraHuyeckue 
OCTaTKH UPesBbIYalHO PEAK, MpeACTaBsJeHbI OCTpaKoOaMu MH MeIKHMA (opaMu- 
Hudepamu. O6cTaHoBKa OOPa30BaHHA Ha3BaHHbIX JIMTOEHeTHYCCKUX THMOB I0- 
po, paccmaTpuHBaetca Kak HavOomee yameHHad oT Oepera yacTb Wembpa. 
Tlo-BuyqumMomy, 9Ta OO/lacTb Oba TaK2%KEe H OTHOCHTEIbHO Oovlee rtyOOKOBOJHOH. 

OroxKeHua, XapakTepu3yrollve paccMaTpuBaemylo dalluio, COXpaHHJIHCb 
B paitoHe c. IlokpopcKoro H MpHypOueHbl K BepXHeMY MvlacTy H3BeCTHAKA. 


XapbKoBCKH TopHbI MHCTHTYT Iloctynuso 
19 XII 1956 
IMTHMPOBAHHAA JIMTEPATYPA 
1Y.10.Jlanxuu, Boan. MOMM, orn. reon., Ne4(1954). #2 H.B.JlorsuHneuxko, 
B.A. Kanaan, JLAH, 90, Ne 2 (1953). 331. ®. TyHrepcray3en, Matep. no 
HeprenocHoctu J[HemposcKo-JlonenKoli Bnaqunst, Kues, 8.1 (1941). * A. A.MaaapxKud, 
Marepuaul 10 reoxoruu nepMckKoii cuctemst Epponelickoit uactuCCCP, 1940. © H.H.A Ko s- 
aes, Teonorua CCCP, 7, 1944. ® H.H. A Kospaes, Céopx. BCETEN, Maneoutonorua 
H cTpaTurpadua, 1953. 
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Toxraagn Axagemun nayx CCCP ( 
1957. Tom 117, Nb 4 


FEOJIONYS 


B. H. KOSEPEHKO 


O MPHAPFYHCKOM ®ALMM IOPCKMX OTJIO)KEHMM BOCTOUHOrO 
3ABAHKAJIbA 


(IIpedcmaeaeno axademukom H. B. Illamexum 11 VI 1957) 
{ 


Boctounoe SaOalikasbe ABIACTCA OMHHM H3 yuaCTKOB BeCbMa TIPOTA2KeHHOH 
cloxHO mocrpoeHHolt Moxnromo-OxotckolH Meso030HcKOH ck/aqyaTor o61acTE 
Ananu3 reomormueckoro MaTepHasla, HaKOMMBINeroca K HaCTOALLeMy MOMEHTY 
BBIABJIAeT, ITO B Mpeemax He TOJbKO BCeH OOACTH B WeIOM, HO HW OTJe/bHbI 
ee paliovoB MOPyT ObITb BHIABJIEHbI YUACTKH, MOCTATOYUHO pe3KO OTMYAaIOMMec 
OCOOCHHOCTAMHM CBOEFO FeOMOrHYeCKOrO CTPOeCHHA, YTO HaHCOMee YETKO MIPOAE 
JIACTCH TIPH pacCMOTPpeHHH Me38030HCKOrO 9Talla Ppa3BUTHA STOH TeppuTOpUL 
OTH OTIMYHA, Mperxe BCeTrO, CKa3bIBAIOTCH B PeSKUX KOleOaHHAX MOLMHOCTe 
W (palluavIbHbIX OCOCeHHOCTeH IOPCKUX OTMOKeHUi. OrmoweHuA 1OpCKOrO BOE 
pacra wmMpoko pacmpoctpaHeHtt B BocrouHom 3aGalikasbe. Cpequ oTsmoxe 
HHH IOPCKOM CHCTeMbI 34eCb BHIAeIAIOTCA pasHooOpasHble Mo (PalluaJIbHBIM OCC 
OCHHOCTAM OTJIOKEHHA, KOTOPble WaTHpyioTca B paMKaX JBYX HHKHUX OTJeNO 
OPbI, H MOKPbIBAatOlllMe HX C PePHOHAJIbHbIM YIVJIOBbIM HeEcoriacHeM a:y3HBHC 
TYPOTeHHbIe H YaCTHUHO OOJIOMOUHbIC OTJIOXKECHHA BEPXHEIOPCKOTO BOspacrTa. 

Cpelu oTOKeHHM HHKHeM U CpeMHeH IOP! BbIAeIAeTCA TPH TlaBHeHWM: 
(palluaJIbHbIX KOMMIeKca: 1) Mopckue, GayHHCTHYeCKH OXapaKTePpH3OBaHHbl 
OOJIOMOUHBIe OTJIORKECHHA, MOLULHOCTbIO B 3,5—4 KM, Pa3BHTbIe B IWeHTPaJIbHO! 
yacth BocrouHoro Sadalikaba, 2) cnelwuduyeckue, B WesOoM Oomee rpy6oo€ 
JIOMOUHbIe CTOJIb K€ MOMHbI€ HAKOMICHUA TaK HaSbIBAeMOH «aJITauYHHCKOH IOpb” 
OXapaKTepH30BaHHbIe B OCHOBHOM PaCTHTeJIbHbIMH OCTaTKaMH, 3) rpyCoodsa 
MOUHbI€ KOHTHHEHTAJIbHbIC OTJIOXCHHA, PCSKO COKPAalleCHHOM MOLLHOCTH, cosep 
KallHe PayHbl MPpeCHOBOAHHIX MeeUNNOL HW PaCTHTeJIbHbIe OCTATKH. 

Mopckue 1OpcKHe OTJIOXKeHHA, HEOJHOKPaTHO OMMCaHHble B JMHTepaType 
MpHypoueHbI K WeHTPabHOH mMomoce Bocrounoro SaOaliKasbA, BbITATMBAIO 
tjeuca oT p. Onou K moc. TasumypcKuli GaBog. C woro-BocToka K 3TOH Mom0c 
IIPHMBIKalOT OTJIOXKCHHA aIrAYHHCKOTO KOMMMVI€KCa, 3aHHMAIOMMe OTHOCHTEJIbH! 
orpaHHueHHylo WwoWayb B palione moc. Anuaru, Ilypu, Bbasanopo, Kpacnos 
poso. Emme co ppemeH ucecaeqopannh C. A. My3puiepa OHH MOApasyeueHbI Ha ye 
TbIP€ CBHTbI (CHH3Y BBePX): aKATYeBCKY10, Oa8aHOBCKY10, OOXTHHCK YO H BepXHE 
rasuMypcxky1o. Padoramu mocuieqHero BpeMeHH OKa3aHa CHHXPOHHOCTb MOPCKUH: 
M aJIPAUHHCKHX IOPCKHX OTVIOXKCHHH; BHIABJICHO, YTO TpaHHlla MEKAY HH XKHe!H | 
cpeqHel 1opoH MpoxoAuT BHYTPH OCOXTHHCKOHM CBUTHI. 

Kpome yKa3aHHblX JBYX (pallMaJIbHbIX PpyNN ]OPCKHX OTMOReHUU, H3BECTHBL: 
y2xKe U3aBHa, B pesyJIbTaTe paOoT NOCJIeAHUX JIeT B MOOCe oT Noc. HepunucKul 
Sapo, Ha cepepo-BocToke jo Moc. KaHukn Ha 1oro-3alase HaMM BbiJeleH ce 
WMPHYeCKHH KOHTHHCHTAIbDHBIM KOMIVICKC IOPCKHX OTJIORKeHHH MpHapryHckKo! 
(pal, KOTOPHIN XapakTepH3yeTCA 3HAUHTeMbHOM H3MCHYMBOCTHIO CBOHX JIMTC 
wlorMueckHxX OcoOeHHOCTeH. 

Cpoyka NOcIeqHUX JaHHbIX NO3BOJIACT IPHUTH K BEIBOAY, YTO MOMOOHHIe OTIC 
*KEHHA JOCTATOUHO WHPOKO pacmpoctpaHeHbl B BocTrouHom Sabalikabe. O6nHa 
py2KeHHad HaMu (bayHa NO3BOMa ONpeAeJICHHBIM OOPa30M JaTHPOBaTb HX BO 
PacT, a BbIABJICHHe STHX OTOXKeHHM JallO BOSMO%KHOCTh PelIHTb HEKOTOPHI 
BaXKHble BOIMPOCbl CTpyKTYpHOrO pacumeHeHuA Boctounoro Sabalikasba. 

Hactosiyee coobileHve H MOCBAMCHO XapaKTEPHCTHKE STOFO BHOBb BbIeJIeH 
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oro’ (pallvaIbHOrO KOMIMVIeKCa 1OpCKHX 
TIO*KeHHH Boctounoro Sabatikasbs. 
IlpuapryHcKHiH KoMMseKc CBA3aH C 
JITauHHCKOH iopol mocTeneHHbIMH Me- 
pexoamu. B3sanMoorHoUlenue 3TUX UBYX 
lballHaJIbHbIX KOMIMJICKCOB u300paxKeHO 
Ha puc. |. ,|leonoro-cbemMouHbIMH pa- 
OTaMH YCTAHOBJICHO BbIKJIMHHBaHHe M0 


apryHCKOH IOpbl aKaTyeBCKOH H Oa3aHOB- 

KOH CBUTHI. STO MO3BOJIMJIO HaM BbICKa- 
3aTb MHeHue ('), 4TO IOpcKHe OTO*Ke- 
HMA MIpWapryHcKoro KOMMWIeKCa OTBe- 
yaloT BEpXHel YaCTH aJIfTagyHHCKOrO pa3- 
pes3a—tipumMepHo OOXTHHCKON HW BepxHe- 
Ta3HMypCKOH CBHTaM, XOTA oOmlee H3- 
MeHeHHe (allHaJIbHbIX YCJIOBHM ocal- 
KOHaKOMJICHHA esaeT Hepall\uOHaJIbHbIM 
MIPHMeHeHHe 3Jecb JTHX HAMMCHOBAHHH. 
Onpenenenue cbayHbl, HalieHHOw B IpH- 
apryHCKUX OTJOXKeHHAX, MOATBePAUIO 
CeaHHble paHee BbIBOJH. 

TOpckuve OTNORKeHUA NMpuapryHcKoli 
alu BbIAeIeHbI HaMM B Mpesroppax 
KamukuHckoro xpe6ta B BOCTOUHOH "ua- 
cTH CaBBo-O0p3HHCKOH CJIOXKHOH CHHKJIN- 
Halu M Jlaslee CeBepO-BOCTOUHeEe B Mpe- 
menax Kanraucxou u Uammuo-Mapgu- 
KaHCKOH MYyJIb] MW Cpe He3HauHTeJIb- 
HbIX MOJIeH OOVIOMOUHBIX IOPCKHX OTJIOKe- 
HHH B palione moc. Hepynuckul Sapon. 
CaBBo-6op3HHCKaA CHHKJIMHab mpel- 
CTaBIAeT COCO CJIOMKHYIO, Pe3KO aCcHM- 
M€TPHUHYIO CTPyKTYpy: eeceBepo-3anal- 
Hoe KpblwlO CJlaraeTcA BCe€MH UeTLIPbMA 
CBUTaMH aJIrauHHCKOH Oph, a 10ro-3a- 
MawHoe — mpwvapryHCKHMM KOMIVJICKCOM. 
B octasibHbIX yuacTKax OOJIOMOUHEIe 
JOPCKHE OTJIORCHUA 3aleraioT B OTICJIb- 
HbIX CHHKJIMHaJIAX, MHOPa OCJIOXKHEH- 
HBIX Pa3PbIBAMH, OTJCJICHHBIX OT pacio- 
NarawwluxcA K CeBepo-3anlaly IOpCKUX 
CHHKJIMHasleH OOWMpHbIMH BbIXOJlaMH 
Mpepuero dbyHflamMeuta. B  oTjeJIbHbIx 
ciyuaax (Hampumep, K tory or noc. Hep- 
YHHCKHH 3aBo]) lOpCKHe OTMOXeHHA 9TO- 
ro KOMMlekca 3aleraloT B CTpyKTypax 
THMa rpadeHa. OOMOMOUHBIe OTJOKeHHA 
JOPbI ONHCHIBAeMOrO yUuacTKa MocTaToU- 
HO 4eTKO NOApas{esIAOTCA Ha Be CBH- 
Tbl, Ha3BaHHble HAMM HM2KHeEM HW Bepx- 
Hel. HuxkKHAA CBUTA COCTOHT NIpeHMylllecT- 
BeHHO H3 MeCUaHHKOB HU COepKUT NOJ- 
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cpequel 1oppl ot c. Auraun Zo noc. Hepunucxuli 3apoy. 1—Inunuc be 
, 0d — rpyOoo60MOuHEIe OTIOMKeHHA 


OTO%KeHuA, 2 — MecuaHble OTMOKeHHA (MECKH H aseBpHTH!) 


Pue. 1. CxematTuyecku aunanbHblit Mpodurb oTo0*KeHuli HuxHeli—- 


YHHCHHbIe POPH3OHTHI apruJIHTOB HM KOHTIOMepaToB. Bepxuaa sBaaeTcA mpe- 
MMYINECTBCHHO KOHIVJIOMepaTOBOH HM COMepxKUT JMMb OTJEbHbIC JIMH3OBUAHEIC 
Mpocsiow mecuanukos. MorniHoctbh BCero KOMIMJIeKCa B WeyIOM KoseOseTCA OT 


2000 yo 800—900 m u MenHbute. 


OrsloxwKeHHA 3STOrTO KOMIVIe€KCa OTJIMUAaIOTCA 3HaUHTeJIbHOH JIMTOOFHUeCKOH 
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H3MCHUMBOCTbIO, MpHueM HavOOJIbIIMe H3MeCHCHHA XapaKTePHbl AIA HH KHeH 
cpuTbI. BecbMa necTp 0 cocTaBy Oa3aJIbHbIli TOPH3OHT STHX OTMOXKeHHM: 3]eCb 
BcTpeualorca @aHroMepars! u OpekunH c rablOamu To | M B NOmepedwHuKe, Tak 
Ha3bIBaeMble JPCCBAHHKH, COCTOAMMe H3 CIEMeCHTHPOBaHHOM [pecBbl APpeBHAX 
TpaHWTOHAHEIX MOpoy, NecuaHHKH H uHOra aprumtuTE. M3syyenne sTHx Nopor 
BbISABIACT HX KOHTHHCHTAJIbHbIM reHe3HC MU NOSBOJIAeT IPHUTH K BbIBOAY, YTO OT- 
jloxwKeHHe 6a3aJIbHOFO FOPH3OHTAa B PAE MCCT MPOHCXOAMJIO Ha MCCTHOCTH, Xapak« 
TepH3ylollelicAd Pe3KO pPaCWIeHeHHbIM pesbepom. HanOonee pacnpocrpaHeHbl 
B COCTaBe HHKHEeli CBUTbI MOJIMMHKTOBbIe€ NeCuaHHKH Ceporo WBeTa, XapakTepH3y- 
FOULMeCA BeCbMa TWIOXOH COpTHpOBKOM 3epeH. BplABsIAIOTCH PaSHOCTH OT Me@JIKO- 
3CPHUCTEIX JO KPYMHOSePHUCTHIX H paBHasIbHbIX. CJIOMCTOCTh B HUX OObIYHC 
M60 He MposBsseTca, HOO MpoABAeTCA HeyeTKO. B HeCKOJIBKUX Cy4aAx Oba 
ycTaHOBJleHa Kocas CuoucTocTb. B mecuaHukax XapaKTePHO HaJIMUHe OTC bHBIX 
rasek. B psye cily4aeB MecuaHHKH COepKaT JMH3OBUAHbIC TOPHSOHTHI MIOXO 
COPTHPOBaHHbIX M@/IKO- H CpeHeraJledHbIX KOHTJIOMepaTOB, TaslbKa KOTOPbIX 
COCTOHT M3 Mopox Mameosolickoro PyHaMeHTa, 4YacTO OKBapHOBaHHBIX. JIMUE 
B OTJCIbHBIX CYYaAX KOJIMUECTBO KOHTJIOMepaTOB pe3KO Bospacraer. B mecua- 
HHKOBOH CBUTe OOHAPYKUBAIOTCA MIOXO COXPAHMBINMeCA PaCTHTCJIbHbIC OCTATKH. 

B psaye MecT fecuaHHCTble MOposbl 3aMellaloTcH TvIMHHCTBIMM OCaKaMH. 
OTHOCHTeIbHO MOLMIHaA TOMA YePHbIX apruJJIMTOB HaOsmOfaeTcA B palOHe 
c. Kara, a Takxe K cepepo-BocToky oT c. Iloxposckoe. B TOHKOOOJIOMOUHBIX 
mopowax OOHapy2KHBalOTCA PaCTHTeJIbHbIe OCTATKH XOPOlIeH COXpaHHOCTH 4H 
MIpeCHOBOAHbIe MeNeWHNOAbl, aHasIH3 KOTOPbIX OyJeT WaH HME. 

CormacHo 3asleratollad BbIIIe KOHTIOMepaTOoBad TOJIMa COCTOHT H3 BeCbMa 
TWIOXO COPTHPOBaHHbIX KOHTIOMepaTOB C pa3HOOOpasHbIMH NO BeIHUHHEe TaJib- 
KaMH HM MeCuaHHCTbIM WeMeHTOM. B oOlleM BeJIHUHHAa TaJieK YBeJIMYMBaeTCA K BEp- 
XaM pa3pe3a, HW B BEPXHHX TOPH30HTAaX YaCTO BCTPeyalOTCA BaJIyHHbIe KOHIVJIOME- 
patbt. B Hu2KHHX YaCTAX TOM B COcTaBe rasleK OOJIbUIyIO POw/b UrpatoT Mecua- 
HHKM 3aJleraiomell HHxKe 1OpCcKoOl cBUuTHI. KBepxy UX pOJlb MocTeneHHO Mayaer, 
WH TaslbKH WM BaJIYHbl COCTOAT U3 NOpod NameosoicKoro dyHaMeHtTa Henmocper: 
CTBEHHO MpHJleraioulux yuacTKoB. B KOHTOMepaTOBOH CBUTe, TIaBHbIM OOpa3s0M 
B HM2KHeH YaCTH, BCTPpeualOTCA JIMH3bI MCCUAHHKOB H TpaBeJIHTOB. 

Hecmotpa Ha OovIblily¥o NecTpoTy JIMTOOrMYecKOrO cocTaBa IipHapryHCKOre 
KOHTHHEHTaJIbHOrO KOMIWI€KCa, MOXKHO YCTaHOBHTb JOCTaTOUHO YeTKHe 3aKOHO- 
MePHOCTH B pacnpeeeHHH Pa3JIMUHbIX THNOB MOPO NO OTHOLMeCHHIO K KPYMHBIM 
CKIalyaTbIM CTPYKTYPHbIM 3JIEMeHTAaM JOPCKOrFO BO3pacTa. ITH 3aKOHOMEPHOCTH 
BbIABJICHbI JIMUIb MO OTHOUICHHIO K HH2%KHeH — MecuaHHKOBOH cBuTe. IOro-Bo- 
CTOUHbIe KPbWIbA CHHKJIMHAIbHbIX CTPYKTYP CJlaratoTcA Oosee rpy6oo6s10Mo4: 
HbIMH MOpodaMu, vem ceBepo-3anayuble. MHorga yaeTcA BLIABHTb YMeCHbIIeHHE 
MOINHOCTH B 3TOM Ke HallpaBueHun. HaGmoaioTca CoBeplieHHO ONpeeeHHBIE 
H3MCHeEHHA B COCTaBe MH MOWLHOCTH OTJIOXKCHHH MPH WBHXKeHHH K OOJaCTAM WeHT: 
POKJIHHAIbHOrO 3aMbIKaHHA CHHKJIMHAJIbHbIX CTPYKTYP: B 3TOM HallpaBJIeHUk 
MIpOHCXOANT NorpyOeHue OCaqKOB MH YMeHbIWaeTCA MOLMHOCTh OTOKeHHH. YKa 
3aHHbIe€ BbILMe 3AKOHOMeEPHOCTH OCOOeCHHO XOPOIO BBIABJICHbL MPH H3Y4CHHE 
KamraHCkoH CHHKJIMHaJH. 

BplxABJICHHbI€C COOTHOWICHHA MO3BOJIAIOT NPHHTH K CJeXYyIOULMM BbIBOLaM 
CHHKJIMHaJIbHBIe CTPYKTYPbl, CJIOXKeHHbIC IOPCKHMH OTJIOXRKeCHHAMH MpvapryH 
cKoH balluu, B CBOeli OCHOBe ObIIH CPOPpMHPOBaHb! B Mpollecce ceqHMeHTAallMH 
Tlopobi OnMCbIBaeMOrO KOMIVIeKCa HE HMEJIM CIJIOWHOFO MIOWaqHOrO pasBHTHA 
HW UX POPMUPOBaHHe MPOHCXOAMVIO 3a CUeT PasPYWICHHA Npuseraroulux yuacTKO! 
mameo3soicKkoro (byHaMeuta. OrsoxKeHua HWXKHeEM NeCuaHHKOBOM CBUTbI 3aHH 
MaJIM OOJIbLILYIO MWIOWadb; B Mpollecce (POpMHpOBaHUA BepXHeH KOHTIOMepaTOBO! 
TOIL CHauaia HHTCHCHBHOMY pa3MbIBy MOABepraviHcb NOpOAbl HHKHeM Mecua 
HMKOBOM TOI, a 3aTeM, BBHAY paCclIMpeHHA NOAH yYacTKOB, CJIOX%KeHHO! 
MOpoOaMu Masleo3OHCKOrO OCHOBaHHA, Cpe OOJIOMKOB CTaIM aOcOuIOTHO mpe 
oOlaqaTb 3TH mMocmeqHHe. 

_ flanubie, momyuenuble 3a MocreqHee BPeMA, MOSBONAIOT JOcTaTOUHO onpe 
AeCHHO PelIHTb BOMpoc O BO3pacTe HHTepecyIOMIMX Hac ceyac OTMOKeHuH 
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PMMHUCTHIX ClaHWaXx HW aJleCBPOMHTAX, OTHOCALIMXCA K STOMY KOMIWIeKcy, K ce- 
o-BocToKy oT c. Ilokposku, no nagu B. Kopyit, namu coOpana Koumekuna 
CCHOBOAHOH (bayHbl MacTHHyaTO*KabepHbIx, cpequ KoToppix I. T. Maptuu- 
OM ompesedenbi: Ferganoconcha minor Martins., F. elongata Rag., F. si- 
ica Tschern., F. cf. curta Tschern., F.argunica Martins., Pseudocorbula (?) 
assica Martins., Phyllopoda. 

Ilo 3akmouenuio I’. [. Mapruncona, reonoruueckuli Bospact :bayHbI He BEI- 
BaeT COMHCHHA H ABJIAe€TCA CPeMHEIOPCKHM (Calioc-GaT). Dror uccmeqoBaTesb 
)UXOAUT K BbIBOLY, UTO BeCh BbILWeYKasaHHblii KOMMIeKC (POpM XapakTepeH AA 
MOPEXHOM 3OHbI HECKOJbKO 3a0004eHHOFO BOLOeMa O3epHOro TUNA. 

B pxe Mec B OTJO2%KeHUAX MpMapryHcKoH cballuu Hamu coOpaHb! GoraTsle 
JWICKUMH (OPbI, CpeMH KOTOPIX ONpezeeHbI (OpMbI, OOLIUHbIe WIA asra- 
HCKOH topbl Boctouxoro SaGalikanba. Onpewenapuiuii 9TH pacTHTenbHbie 
taTku B. JI. IIpunana, mpa focraTouno oOumbHbIx cOopax, Bcerfa oTAeIAN 
}XKHEMeJIOBOH KOMIWIeKC TaK Ha3bIBaeMOli TYPrMHCKOM CBHTbI OT aJlradHHCKOrO 
pceKoro, OfHaKO ero onpeeeHuA He YTOUHAIHCh YO oTJela wpcKoli cu- 
empl. OHaKO B OMHOH H3 CBOMX NocmeqHHXx pador (2) sTOT HCCMeMOBAaTeNIb 
MewaeT, YTO (PAOPHCTHUECKHM KOMMI€KC, XapaKTePHbIM JIA Tak Ha3bIBaeMoli 
(py3MBHO-TyoreHHOM CBUTbI, JerKallel crpaTurpaduyecku BBILIe MOPCKOh u 
TauHHCKOH tOpbl HW NepeKpbIBaeMOH TYPrMHCKHM FOPH3OHTOM, MMeeT HEKOTOpbIe 
pelevIeHHbIle YePTHI OTIHUHA. 

Cnucku (biopbl, OOHapy2KeHHOH HaMH B MpHapryHcKoi ope, OblmH npoana- 
M3HpoBaHbi TakxKe A. H. Kpuurrocdosnuem, koropbiii npulien K 3aKsI0UeHHIO, 
TO KOMIWI€KC OOHAPy2KeHHbIX 3e€Cb pacTeHHi OTMMYAaeTCH OT BePXHelOpCKOrO 
ypeHHCKOro HM JOuKeH ObITh OTHECEH K cpeHel rope. 

Kak MbI BHJeJIM BbILIe, BSAMMOOTHOLWICHHA C aIrauyHHCKHM pa3spe3om Takxe 
OKa3bIBaIOT, 4TO NIPHapryHCKHH KOMIMIeKC OTBeUaeT BEPXHEH YACTH aITaYHHCKHX 
HIKHE-CPeMHEIOPCKHX OTOKeHHH. TakuM oOpa30M, MOAXOAA K aHaJIM3y BO3- 
acTa MpHapryHcKoro KOMMJIeKCa C pa3JIMYHbIX CTOPOH, MbI MpHXOMM K OHO- 
HAUHOMY BbIBOLY: B OOJIbUIeH CBOeH YaCTH 3TH OTOXKCHHA HECOMHEHHO ABJIA- 
TCA cpeqHelopcKuMH. Mexyjy HH >KHeH HW cpeqHeH IOpoH 3eCb He€BO3MO2KHO 
poBecTH YeTKOH paHHIbl, H BeCbMa BePOATHO, YTO B Havcoulee NpOrHyTblXx 
ACTAX JeMpeccHH, 3anoJIHeHHbIX IOPCKHMH OTJOXKeHHAMH MpuapryHcKoH caun, 
PHCYTCTBYIOT BepXH Jeliaca. O BO3MOXKHOCTH NPHCYTCTBHA B BEPXHHX FOPH3OH- 
aX STHX OTJIOXRKCHHM MaJIbMa MO?KHO BbICKa3aTb CJleLyloulue MpeANoNox*KeHuA. 
[HTepecylOllM HaC KOMIWIeKC MOpok c yrviOBbIM HeCormlacHeM MepeKpbIBaeTCA 
btby3HBHO-TyPoreHHOH CBHTOH, KOTOPad, B CBOIO OYepeb, HeCoriacHo Mepe- 
pbira CBUTOH, uMelolleH, Mo nocieqHuM jaHHbIM T. [. Maptuucona, nepexoy- 
bd BOSPacT MexKLy BepXHelH 1opoH HM HHKHUM MewoM. IlosTOMy cweqyer Ay- 
aTb, UTO B IpHapryHCKOM KOMMIeKce BEPXHAA lopa HOO OTCYTCTBYeT MOJIHO- 
biO, JIMOO NpelcTaBseHa CBOMMH CaMbIMH HHXKHHMH TOPH30HTaMH. 

Kak smuTomoruyecKve ocoOeHHOCTH Mopoy, Tak HM OOHapyKeHHble B HAX 
WaHWyeCcKHe OCTATKH CBHJeTEJIbCTBYIOT O KOHTHHEHTAJIbHOM MIPOHNCXOKReHHH 
eX MOPON, COCTABAIONINX MpHapryHcKHH KoOMMIeKCc. Secb BbIABJICHbI O3ep- 
ple OTJIOXKCHUA, MO-BUUMOMY, HaHOOJIee LIMPOKO IIpeACTaBJICHbI aJJIIOBHaJIbHbIe 
‘ay\KH, a B OCHOBAHHH CBUTbI, KPOMe TOPO, BbIABJIAeTCA FpyOOOOJOMOUHDIN Mpo- 
oBui. Ilogo6uble OTOXxKeHHA, CYAA MO JMTepaTYPHbIM JaHHbIM, XapaKTePHbl 
2 TOKO Jia IIpvapryHbsA, HO WIMpOKO pa3BUTbI B Mpesetax Bocrounoro 3a6aii- 
aibsA. OHH, NO-BHAMMOMY, pacmpoctpaHeHbl K CeBepo-BocToKy oT Moc. Tasumy- 
3aBONCKHH B Mexyypeube Iuaxu u Aprynu. Ilo anupim uccesopatenen, 
IPCKHe OTJIOXKEHHA WEHTPaJIbHOH 30HbIBocTouHOro Sab alikaJIbA NO Hal paBJIeHHtO 
a ceBepo-3anayl oT GaccefiHa p. YnaTyli K p. YHJe pesKO yYMeHbIUaloTCA B MOLI- 
CTH H 3aMeaoTCA rpyOooOJOMOUHbIMH OOpasOBaHHAMH CXOAHOrO XapakTepa. 

JIbpopckuli rocyapcTBeHHBIM yHHBepcuTe Tloctymm.1o 

um. Mp. ®pauko 10 VI 1957 
LIMTHPOBAHHAA JIMTEPATYPA 

1B.H. Ko3sepeuko, A. ® MywuHukos, Yu. 3am. JIbposck. roc. yHuB., 23, 

D. reowl., B. 6 (1953).2 B. J. 1puuaga, Tp. Bocr.-Cu6. roc. yxus., B. 32 (1948). 
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B. 5. HEMMAH 


O CTPATHIFPA®HYECKOM PACU JIEHEHHMH OJIMFOWEHOBBIX, HH)KH 
WM CPEJHEMHOWEHOBbIX OTJIOKEHUHM B MPEXEJIAX 
TEPCKO-KYMCKOM J[ENPECCHU 


(IIpedcmasaeno akademuxom C. H. Muponoseim 20 III 1957) 


Tepcexo-Kymckaad JempeccuA pacmoyloxwkeHa, KaK M3BeCTHO, B Mpeyed 
Bocrounoro [Ipenkapka3ba. C cepepa rpaHulia ee mpoxoguT no wMHuMH I Ipome 
jlopaa-Crenvoe, CeBepHee KOTOPOM pacnowloxKeH Tak Ha3bIBaeMbIH «3a4aTOUH) 
Kpax Kapnuackoro». Ha 3anage rpaHulla MpOXoOHT, MpHMepHo, NO JHH 
Crenuoe — KucaoposcK, re BiakuHa couleHsxetTca c CraBponmovIbCKHM MWlé 
M Ha tore no wuHun Ku3aap — Mosgox. K ory HauHHaeTcaA yxKe aslbMuick 
30Ha CKslaquatoctu (KapKa3). Ha BocToke JempeccHA OTKpbIBaeTCA B CTOPO 
Kacnuiickoro Mops, HMed O4eBHAHOe MpoJouKeHHe MO Apyryto cropouy Ke 
nua. 

Mount ocaouHblit NOKPOB TpeTHYHBIX OTMOXKeHHH, NocTurarouuh B TepcK 
Kymckol fenpeccuu 4'/, KM, HMeeT 3],@Cb MOHOKJIMHAJIbHOe NaeHHe Ha Ww! 
BOCTOK. SHaUHTeIbHY!O YaCTb eFO MOWIHOCTH, MopsyKa 1'/, KM, COCTaBJAl 
OTJIOXKECHHA OJIMPOWeHa, HH2KHEPO U CpesHero MHOLeHA. EcuiM HX BbI,eeHHe B I 
JIOM He BbISbIBaeT COMHEHHH, TO Ooee WpoOHOe pacuJIeHeHHe STHX OTJIO*KEH! 
HaTaJIkKHBaeTCA Ha pA HeACHOCTeH. : 

JIuTOoMOrHyecKH JaHHble OTJOXKeHHA XapaKTePH3YIOTCA B OCHOBHOM CJeLLy 
IMM OOpa3om. B ocHoBaHHH pa3pe3a OHTOLMeHa JleKaT KapOOHATHBIe HW YacTHU) 
HeKapOouarTHble TIMHbI, MpHMepHo 200-MeTpOBOH MOLIHOCTH C OJHAM-JByMA ie 
YaHUCTbIMH MpOCJIOAMH, OTBe4aIOWIHMH KaBKa3CKOMY CTpaTHrpaduyeckomy Ic 
pa3qeneHuio — xafymy. Borie 3aneraeT MOW[HaA MOHOTOHHAA IMHHCTAaA Nauk 
jocTuratouaa HuHorga 400—500 M, KoTopas BCeMH HCCJIeNOBaTesIAMH OTHOCHT: 
IeMKOM K OJHTOWeHy (TaK Ha3bIBaeMaA TOJILa THNMMYHbDIX MaHKOMCKHX [VMI 
Haq He HaxOWATCA raBHbIM OOpa30M MayKH NMepecanBaHHA, COCTOALIME © 
TJIHH, aJICBPOJIHMTOB, MeCUaHHKOB, H3peKa MepresieH, OOWeH MOLIHOCTbIO Nopay 
1 xm. Bonburmuctso uccaegopatenet (A. K. Borganosuy, B. Il. (Kuxuer 
M ip.) ITY Mayky OTHOCHJIN B CBOeH NofaBAIOWeH YaCTH K OTJIOXKeHHAM 
MOJIOX%Ke HH KHETO MHOLeHa, HHXKHIOIO Ke NOJOBHHY NadKH Jake K OHPOLMeH 
Ilpu 9TOM HHTePeCHO OTMETHTb, YTO MOI[HOCTb YOKPaka NPH TaKHX pa30HBK. 
OKa3bIBalacb paBHoH 5O0—100 om. 

Hosble aHHble 10 OMOpHO CKBaxKHHe AptesvaH*, pacmoso*xeHHoH B 200 1 
1oro-3anaqHee AcTpaxaHn, ONpoBepraloT CYULeCTBOBaBLUINe paHee MpeAcTaB/eH! 
O paculeHeHHu pa3pe3a. B ynomMaAHyTOH CKBaxKHHe Ha ruyOuHax 780—1630 
OOHAapyKeHbI TPH Ba MakKpodayHbl Corbula gibba Ol., Natica cf.millepunctat 
Lamarki Sollecurtus antiquatus (Pelt.), Koropbie, Kak u3BecTHO (?,%), He On 
CKal0TCA HM2Ke HH30B MHoLeHa. IIpuH 3TOM OKa3a10Cb, YTO MHOWeHOBaA pant 
OnycTHacb, NO CpaBHeHHio C MpHHATOH, Hanpumep, Bb. I]. \Kuxueuko B 9aT 
%Ke CKBa>KHHe (Ha OCHOBaHHH CNOPOBO-NblWIbUeBOrO aHayiv3a), Ha BeJIHUM! 
nopatka 800—900 m, Tak 4TO JelicTBHTebHOe MOOXKeHHe NOMOWBbI MMOLE 
OKa3aJIOCb BHYTPH «HM2KHeErO MaMKOMa» (M0 pacdleHeHHAM 9TOrO aBTopa). Bu 


* Maya ompenenena JI. A. Komixanopoit uw uactu4Ho Mpocmotpexa H. A. Kopo6Kosb 
MukKpodayHa — A. K. Borganosuuem, II. HW. Mpaxueuko u uactuyno A. A. Tepxe. 
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ofapA yYTOUHeHHIO rpaHHbl ONHTOWeHa WU MMOWeHa OKa3aJMCb 3HAYHTeJbHO 
WKE: BbIACHHJIOCb, UTO K OJIMFOLWeCHY OTHOCHTCA JIMUIb yKa3aHHasA BbILIIe MO- 
OTOHHAaA IMHHCTaA Mauka, a BCA BbilleleKalllad Mauka MepecuaMBanua We- 
MKOM MonajlaeT y2Ke B MHOLWeHOBYIO YaCTb pa3pesa. 

Cromb 2%Ke CHJIbHOM PeBH3HH, Kak Mpesbilyuladt, Mo_BeprHyTa rpannua 
wWKHero HW cpeyHero MuoleHa*. Hanuune B COOTBeTCTBYOINeM HHTepBase 
a3spe3a AptesnaHa (riy6uHa 710—1172 m) o6ubHOM yYoKpaKcKO MuKpo- 
ayHb! — Miliolina akneriana (Orb.), Nonion punctatus (Orb.), N. gra- 
osus (Orb.) var. parvus Bogd., Bolivina tarchanensis Subb. et Chutz., Sac- 
amina ovalis Subb.** u ap., BMomHe HafexKHO yKa3biBaeT Ha 3HaUHTeJIbHYy1O 
OWHOCTb YOKPaKCKHX oTO0%*KeHHH ('). Ipapga, B ApTesuaHe BepXHioIo rpa- 
WUy YOKpaka NpoBo_AT O6bINHO MpHMepHo Ha 100 M Bbplllle, ¥eM 9TO CeQO- 
aslo ObI JemaTb. OcHoBaHveM JIA 93TOrO CuTyKAT HaxoyKa TaM KOMMVeKca 
OKPpaKCKHX BHAOB (BO BTOpOl KpeMYCHOH CKBaxKuHe B UHTepBane 606— 
10 m); oqHaxo A. A. Tepxe nu A. K. Borganosuy yka3biparoT Ha JecbopmupoBal- 
OCTb MHKpobayHbl: MepeoTOKeHHbIN KOMIMVIeKC, NOMABLIAH Ha perHoHaJIbHYIO 
PpaHHlly Mepepbipa, HMeIOWLyIOCA MexKAy HWXKHUM WM CpeHUM akyarbioM. 


Ta6uuna # 


Ta6smmua Trly6HH TOpH30HTOB (OTMeTKH NoZoWBEI) Tepcko-KymcKon Aenpeccuu 


‘% i i 
= al a) J 
| mw. BR. ey, a. 
 NoNeo Crpaturpaduyeckoe g g a, g a 8 g 4 Z = 
| Vngexcet Be = ele Bi hag. ee eS 
ni) nofxpa3syesenue gs & Ea pa a is: Be 
Ba = 2 6 cme oe carey Ooms 
82 a S2 fe Se) oe see 
| cs | «2 aout 1010 | lO Sar ear om pda 
1 | Huokneakyarpiip- N2ka 320 | 708] 710] 857] 812 | 1056 | 1450 
CKHH NOAbApyc t “ i 
2 | Maormueckniit nw mon- JNJ > + NB™|)  — 902 | — — — — | 1668 
ny * 
ay em Py | netmgbemteal | 4oaa | —? |. | 4098: } 4958)|/ 2055 
4 | Capmatcxui apyc NUMi+m+sa} 742 | — pe —_ — | 1477 | 2136 
5 | Kaparaucxuit ropa-|  Ny"4 982 | 1278| — | — | 4360 | 1667 | 2284 
el} 30HnT ; ii 
6. | Uoxpaxcxui ropn- Niet 41422 | — as = 2 ¥ ts Es 
30HT ie 
7 Nye 1438 | 1589 | 770 | 1102 | 1568 | 1184 | 2708 
8 nish | 4534 | 1739 | 942 | 1278 | 4742 | 2018 | + 
9 Nisch | 1768 | 1819 | 1172 | 1520 | 1938 | 2252 
10 | HuxnemnoneHoBbli Nic 1935 | 1986 | 1406 | 1763 | 2195 | 2519 
nosoT zen 
“14 NG 2051 | 2089 | 1465 | 1825 | 2245 | 2589 
42 Ni? 2112 | 2171 | 1690 | 1894 | 2335 | — 
43 | OnuroueHosplit NoJ- Pas 2615 | 2654 | 2002 | 2368 | 2793 | + 
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* Croja BKJIIOUCHbI TaK?Ke BePXH BepxXHeCcapMaTCKOrO TlObsApyca. 


Baaro_apa MMeIOWMMCH HOBbIM JaHHbIM MOLIHOCTb YOKpaka B Mpememax 
Tepcxo-Kymckoli Jenpeccu OKa3bIBaeTCA PaBHOH He 50—100Mm, kak CUHTAIIOCb 
panee, a 800—1000m. CoorBercTBeHHO yMeHbINaeTCA MOMIHOCTb H MAHKONCKUX 
orjoxeHuli — npuMepHo Jo 800M, T. e. 10 TOM BeIMYHHEI, KOTOpPad NpHHATA IA 


* 3yecb He roBOpUTCA OTAeMbHO O TapXaHCKOM TOpHsOHTe, a NOApasyMeBaeTcA, TO OH CO- 
crapleT OCHOBaHHe OMMCEIBAeMOH YOKPaKCKOl TOM. ITO oMyckaeTcsA B CBASH C MaJIOMOLI- 
HOCTbIO TapXaHa Mo CpaBHeHHIO C OMMCbIBAeMbIMH TOJIUAMH. 

** Sra nocuequaa cpopMa BcTpeveHa B ApTesaHe Kak B HHKHEM MHOLeHe, TAK MB YOKpake. 


10K 694 


ux 110 BNOHe HalexkHbIM annem B Teopruesckou ONOpHOM CKBaxKHHE, Haxops 
uielica Ha toro-3amafe Tepcxo-Kymckou Jempeccui. 
ts Tlogo6Ho Apyrum pationam Aempeccuu, MepecMOTPeHbl pa3OuBKH MH 10 palioH 
ByauHopckux cKBaxKuH (NeNe |, 2, 3 u 4), pacmomoxwKeHHbIX B ee 3amayHo 
uacTH. 3/eCbh NO HOBBIM JaHHbIM MOfOWBa HWKHerO M cpeqHero MHOLeHa omy 
meHa TIpHMepHo Ha | KM, Tak KaK OKa3aJIOCb, YTO B OTMOMKCHUAN, OTHOCHMBI. 
paHee K oylMroweHy (cKBavkHHa Dy/leHHOBCKaaA 1-p, ray6uHon 1860 mM), BeTpe 
yea Spirialis tarchanensis Kitl. (onpeqemenue H.C. BosmKosoi), ykasbiBak 
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Puc. 1. ComoctapeHwe KapoTaxKHbIX MarpaMM Mo OTMOXKeHHAM OsMTOWeHa 
WM MuolleHa no TepcKo-Kymckoli Wenpeccun 


iad Ha CpeHeMHOLCHOBbIH (YOKpaKCKHH) BO3PacT TaHHbIx cmoeB. C Apyrol 
CTOPOHBI, BCTPeveHHad 3fecb H BbIe Thurammina (Saccammina) ovalis Subb. 
KoTOpad B cBoe Bpema H. H. Cy66orunoli 6bla yKa3aHa Kak PUTUeBcKaA (BeEPX 
HeMalikoncKan) PopMa, akTHYeCKH, KaK BLIACHHIOCb, MOXKeT ObITb, BCTPeyeH 
HB YOKpake, 4TO BHAHO, HanpHMep, NO MPHBOAMMBIM BHILWe TaHHbIM 06 ONOpHO 
ckBaxkuHe B ApTesHanHe. 

Baarofapa mpopexqeHHOMy HaMH aHaIM3y, MHOWeHOBY!O 4aCTb paspesa ye 
JOCb MNOApoOHO pacwileHHTb Ha PAN CaMOCTOATCIbHBIX NMayekK, OJHO3HAYH 
OTBEYAIOWIHX COOTBETCTBYIOWIHM NaykaM TeoprveBcKol CKBaxKHHBI (cM. puc. 1 
BHOIHe HalexKHO OXapaKTepH3OBaHHbIM TaM MakKpodayHHCTHYeCKH (HHT. 1290- 
1650): Syndesmya ex gr. scythica Sok., Loripes cf. dujardini Horn 
Spirialis tschokrakensis Zhizh, ‘ 
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Mvyotenosble OTIO%KeHUA HauMHarorcA (cHu3y BBepXx) MayKoli Ni (cm. 


uc. 1*). Ora Mauka nMecuaHad BHH3y WM MOHOTOHHO-rmMHUCTad BBepxy. Ona 
MeeT MouHOcTb 0—225 mM. B HekOTOpbIx cJIyuaax JlaHHaa Mauka BbInalaer 
3 pa3spe3a, Tak KaK B ee KPOBJe OTMeUaeTCA 3HAYHTEIbHbIM BHYTPHPOpMallnon- 
bili MepepbiB. Haee wget Nauka N!> — necuano-raMHucTad Mauka Nepecnan- 


aHWA, COCTOAIad M3 aJleBPHTOB H MOHOTOHHBIX rauH. Momocth 0O—116 mo. 
epxXM HWKHerO MHOlleHa — Mauka N1¢ — cxogua c npepbiqyuieli. Ona coctour 


13 TEX 2Ke JIMTONOPMYeCKUX pasHocTeH, OHAKO M@KIy STHMA ABYMA TaykaMn 
yulecTByeT BHYTPHOpMalHOHHbI NepepbiB, YTO aeT MOBO BbIJeIATH ee B OT- 
ebHy!0 efuHHuy. Ee mowuoctb 100—300 m. 

OtvioxKenuA yoKpaka B Tepcko-Kymckoit Jempeccvu MOXKHO NospassqenuTh Ha 
erbipe mauku. Huxusaa nauka (N{sta), sxwmouaiomlad B CeO, BAAMMO, 4 Tap- 


aHCKHH TOpH30HT, HHYeM CYyIeCTBCHHbIM He OTIM4aeTCH OT JBYX Hu>KeexKa- 
ux. Ee mouinocth 150—300 m. Cuenyromiaa mauka yoKpaka (NS b), xora u 


IcxoHa NO JMTONOrMM Cc MpembiqyueH, OMHAKO CyYIIeCTBeEHHO OTIMYaeTCA OT 
Hee MO XapakTepy NepecmauBaHHuA B HEH COB: 3,eCb MecuaHO-rJIMHHCTHbIe OTJIO- 
MKeEHHA MpHMepHoO yepes Karxkgble 30 M YepesytoTCA C MOHOTOHHDbIMM TVIH- 
HHCTBIMH OTJIO%KeHHAMH. OGulaa ee MoulHocTb 100—300 m. CBoeo6pa3Hblit 06- 
JMK UMeeT Nauka ec CO 3HAYUTeJIbHOM MOWIHOCTbIO — JO H€CKOJIbKUX COTeH 


‘MeTpos (ByJeHHOBCKas). ITO — MOHOTOHHO -rJIMHHCTaA Mauka C ryiMHaMH, B He- 
-KOTOPbIX MeCTaX MecuaHbIMH, B HHbIX KapOoHaTHbIMH. Hakone, yoKpakckHe 
OTOKeHHA BeHualorca Maukoh Nis‘'d necuaHo-riMHUcTOH Tome C ABHEIM 


mpeoOjalaHueM mecuaHuKos BHU3y. Creqyer OTMETHTD, YTO PAL UcceMOBaTeNeh 
(B. I]. )Kyoxuenko u ap.) nocmeqH1o1I0 Mauky MpHHuMaeT 3a BeCcb YOKPaK HU NO- 
3TOMY B culyuae ee OTCYTCTBUA (Hampumep B UepHom Porinke) cuuTaeT, YTO YOKPak 
3eCb BOOGIE OTCYTCTBYeT; MEXKLY TEM 3TO MPOTHBOPeyMT MMerOMMcA PakTaM. 
VYmeHHo Tak Mpousolllio Mpu U3y4eHHH pa3spe3a YNOMAHYTON CKBa2KHHBI, re, 
HeECMOTPA Ha OTCYTCTBHe BepXHeli Nauk, H3 WwiaMa HMeeTCA THNMYHAA MaccoBaA 
yOKpakcKaa (bayHa, YTO TOBOPUT O HaJIMYMH 3feCb HH2KeeKallNX OTMOKeHHH 
yokpaka. 

MoulHocTb ynoMaAHYyTOH BepxHelt mauku O—185 M. 

TloponbHo CXOJHbI C BepXaMM YOKpakKa OTMOKeHuA KaparanHa. Hyxuo, of- 
HaKO, OTMETHTb, UTO KaparaHCKHe CJIOH MavleKO He BCera JO*KAaTCA Ha BePXH 
yokpaka. Hanpotus, XapakTepH3yACb B CHJIbHOM CTeNeHH TPaHCrpeccHBHOCTbIO, 
OHM OKa3bIBaloTCA HHOra B paspese MpAMO Ha Malikome (axe Ha ero HH3aX), 
M60 Ha HU3aX YOKpPaka, KaK 9TO HMeeT MecTO B CraBponoube. 


BcecorosHblfi Hay 4HO-HcCeqOBaTeIbCKuli Ilocrynuuio 
reoJlOrO-pa3sBeAOUHbIM MHCTHTYT 20 III 1957 


UWMTHPOBAHHAS JIMTEPATYPA 


1A,K.Borgzaunosuy4, Tp. BHHIPH, s. 51, 129 (1950). 2H.C. Boakosa, 
Tlomepoii atmac xapakTepHbIX KOMMVIeKCOB (bayHbl TpeTHUHbIX oTMOx*KeHULi LlentpanbHoro ITpez- 
Kapkaaba, M., 1955.3 MW. A. Ko po 6 kos, Bectn. JITY, Ne 4, 139 (1947). * HW. A. Ko po 6- 
K 0 B, CnpaBouHUK HM MeTOAM4eCKOe PyKOBOACTBO MO TpeTHYHLIM MovocKaM, IInacTaHuaTorxKa- 
Gepuuie, M., 1954. © H.H.Cy66o0TuHAa, K Haxoske popamunudep B BepXHeM MaHkone 
Ha CepepHom Kapxase, M., i936. 


( 


* Buensembie Ha puc. 1,B uaCTHOCTH, HacpeqHeMHMOLeHOBbIe OTMOXKEHHA B CFATbE HE aHa- 
JM3UpyloTCA, TAK KaK OTHECeHHe HU30B STO! TOM K CapMaTy AMCKyCCHH He BbISBIBaeT, a BBIllIe- 
jlexKalllve mauKu (M90THC HM MOHT) CosepxKaT ckyAHy!o ayHy, H HX pacuwieHeHve B SHAYHTeNb- 
Holi CTeMeHH MpOBepeHO JIMLb TO KOCBeHHBIM CooOpaxKeHHAM. Fey tag 
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Jloxnann AKkaweMuu Hayk CcccP 
1957. Tom 117, Ne 4 


LEOJOrH 


r. A. 4YEPHOB | 


3JO0JIOBO-MOPCKHE OCAJIKH B HM)KHETAJIEOSOMCKUX 
OTJIO)WKEHUAX LWEHTPAJIbHbIX PAHMOHOB PYCCKOM IJIAT®OPMBI 


(IIpedcmaeaeno axademukom J. B. Hanuekunoim 10 VII 1957) 


B nocueqHee BpeMA B IWeHTpasbHbIX palonax PyccKoi mulaTpopMbl ObIIC 
mpo6ypeHo Oombuloe YHCNO TIyOOKMX OMOPHbIX CKBaxKMH. OTH CKBaxKUHb 
BCKPbIJIH HM 2KHEeMaeO3OHCKHe OTJOXKeHHA, KOTOPble HeMOCpeACTBEHHO 3aJle 
raioT Ha (yHMaMeHTe, C/1O2%KCHHOM Pa3JIMYHBIMA KPHCTaJJIMYeCKMMM NOpoOsaMu. 
Tounbli BO3pacT HMKHEeMaeO3OlCKUX OTJIOXKeCHHH YCTaHOBHTb He yaeTca, 
Tak KaK OHM MIpefcTaBJleHbl HEMbIMH TeppHreHHbIMH OCaKaMH, JIMWIb MHOra 
coepKallMMM MblWIbUy HW OOyrieHHble HeOMpefeMMble PacTHTeJIbHbIe OCTATKH. 
B HeKOTOpbIX CKBa2KHHaX MOULHOCTb TeppHreHHBIX OCaKoB JocTuraer 800 M. 
Tr. A. Uepnospm, 3. I]. Meanopot u I]. ©. MocakuHbIm 9Ta MOUHaA TOJIIa 
6blla MOLpasyqeleHa Ha Ba KOMMIeKca, COMOCTaBJAeMble C JBYMA HH2KHEKEM- 
OpHiicKHMM KOMIIeKCaMH: BaJIalicKHM HW OaJITHHCKHM, YCTaHOBJICHHbIMH Ha 
3anage niatpopmpt B. C. CokooBbim. OTH OTMO*ReHUA B BoeHcKoH CkBaxKUHE 
B Mocxse P. M. IIuctpak oTHecla K eBoHy (*). | 

BospacT STHX ApeBHUX OTJOMKeHHA JO cero BPeMeHH elle OKOHYATE/bHO 
He ycranopeH. H. C. MWlarckui oTrHocuT HMKHUH BafalickMH KOMNeKC 
K Oovlee ApeBHUM pHdelicKHM OTMOXKeHHAM, a BEPXHHU, OaITHHCKMH,— K HHK- 
Hemy KemOputo (°). Bompoc 0 Bo3pacTe 9THX «HEMbIX» OTJIO2%KeHHH MOApOOHO 
pa3Oupaetca B. C. Coxonoppmm. HuxHuit BasiqaicKH KOMIMJIeKC, B KOTOpbIi 
BXOJAT POBCKHe HU JIAMUMHAapuToBble clon, Bb. C. CokoO0B OTHOCHT K CHHHHCKOH 
cHcTeMe (20KeMOpuii), a BbilleexKaulW OaJITHHCKHM KOMIMVIeKC (HaAJIAMMHapH- 
TOBbIe CJIOH HW TOMA «CHHHX PIMH») — K HH2XKHeMYy KeMOputo (°). Ecau Bospact 
BepXHero KOMIVJI€KCa HE BbI3LIBAe€T COMHEHHA, TO BO3PaCT BaJlfalicKOro KOMMJIe- 
KCa, CYAA MO pa3sHOpeyHBbIM MHE€HHAM MHOFHX FeoOJOroB, elle TpeOyeT CBOHX 
MaJI@OHTOMOPMNecKHX OKa3aTembceTB (',°). He BaaBadcb B NOApOOHOcTH NpH- 
BOJHMMBIX aBTOPaMH apryMeHTOB B MOJIb3Y TOTO HIM HHOFO BO3pacTta STHX OCal- 
KOB, A MO3BOJI0 Cce6e KOCHYTbCA 3fecb OfHOrO (bakTa, Ha KOTOPbI, Kak MHe 
KaxKeTCA, JO CerO BPeMeHH He OblIO OOpalleHO BHHMaHHe. 

Muorne UcculeqoBaTeIH, H3yyaBLUWe 9TH TePppHTeHHbIe OTJIOKeHHA, YaCTO 
OTMeYaIH HaJIMuHe B TOHKHX IIMHHCTHIX OCAAKaX JIMCTOUKOB CJIIObI, HO He 3a- 
TparMBaJiH BoMpoca 06 HX CBOeOOpa3HOM 3aJleraHHH TOHKMMH MpocsioaAMH cpelH 
OUeHb M@JIKOFO PIHMHHCTOrO MaTepHasia C XOPOWIO BbIPaxXeHHOM TOHKOM cON- 
cTocTbio. CeqyeT OTMETHTb, YTO YKA3aHHble JIMCTOUKH CJIIONbI He HMeIOT HHYeEFO 
oOujero C TOHKOUeLIYHUATLIM CepHUHTONOAOOHBIM MHHepasIOM, OMMCaHHbIM 
H. A. YcneuckuM pv H3y4eHHH «CHHeliy KeMOpHiicKOli rMHbI B OKPeCTHOCTAX 
Jlenuurpana, MpeACTaBJIAIOULMM COOOH OJMH H3 BHAOB ruypocmoy (*).. Kpome 
3TOH FTHAPOCOAbI aBTOP yKa3bIBaeT Ha MPHCyTCTBHe B OCamKax YelllyeK MY- 
CKOBHTAa OO/IbIUMX PpasMepoB (40 0,5 MM) B NoMepeyHOM paspese ABHO KwlacTH- 
yecKOH (opMbl. 

Cpeyu THX TeppHreHHbIX OTO2%KeCHHH Kak B HHKHEM, TaK HM B BEPXHeM KOM- 
muleKCax Cpe rpyOO3epHHCTHIX NeCYaHHKOB H aJIeEBPOJIHTOB YacTO BCTpeyualoTCA 
TOHKHE IJIMHUCTHIe OCAKH, PaCNOJIORKeHHbIe HE TOJIbKO OTAEbHbIMH MPOCJIOAMH, 
HO Jjaxke IeJIbIMM TOJILLAMH, KOTOPbl€ NO3BOJIMIM BbIAeIHUTb UX B CAMOCTOATEVIb- 
Hble COU, HaSblBaeMbIe B HM2KHEM KOMMJI€KCe JIAMHHAPHTOBbIMH, a B BepXHeM — 
CAOAMH «CHHeH IJIMHbI». 

Kak B Tex, TaK HU B APyrux riMHax OOpaltlaer Ha CeO BHUMAHHe MpHcyTCTBHE 
TOHKHX MpOCOeB 3 JIMCTOUKOB CJIIOAbI, pasMepbI KOTOPbIX 3HAYHTEIbHO OOVIb 
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e, HEM YACTHIIbI TIMHMCTOrO MaTepHaJla, HM WocTuraioT 1 MM B NomepeunuKe. 
pome TOO, 3TH TOHKHE MpOcsOH, COCTOALLMe NOYTH M3 OAHOFO pHa JMCTOUKOB 
1Ofbl, Pa3sMellaIMCb B NOpofle (KepHe) HepaBHOMepHO. Bularoyapa Hasyn 
OCIOA H3 CJIIOAbI KepH JIerKO JIOMaeTCA B 3THX MeCTAaX. 

O6pa30BaHue NpoOc0eB M3 JHCTOUKOB CJIIO[bI B TOHKHX PIHHUCTBIX OcalKax 
‘He MOF OObACHHTb OOBIUHbIM IPHHOCOM MaTepHavia B OacceliH C KOHTHHeHTA 
AHEIMH TOTOKaMH. HeoOxofumo oco60 OTMeTHTb, YTO MpOCcOM M3 JIMCTOUKOB 


Ocarkdenue Camo2o menkoezo enunuc- 

mozo mamepuana 6 Godnum bac- ‘ipunoc mamepuana Gempom 
ceiine udem nenpepuibxo 6 mevenue MpOUucxodum NepUuoguyecnu 
Gcezo 20da 


ISEPHOIE NEHTOYH.2/LHOY, » 
Codepaumue Conbluoe ko- 
nuvecrbo NucrarkOb CAroGb! 


RU 

nepuoda 
Ocadok rer. B: 
nepuoda 
Cn0UCKIOCIO ee EEA Npocnou v3 nucmroukob Tonkud enunucrerd |: 

paGromepnan ne cnrodes omcymembyrom mamepuan 

aus pocnau U2 AUCTOY 
©o gucmovku CNroGbl 406 cnrodor 


WW efUHUCTMbIe YOCITIUMO 


23) Odum Bempo- 
Jou nepuod 


Oéun e206 { am 


Puce. 1. Cxema o6pa30BanHa MpocnoeB u3 JIMCTOUKOB CHIONbI B TOHKHX TJIMHH- 
CTbIX OCaJ[KaX B HH2%KHEKeEMOPHACKAX OTOKeHHAX Pycckol TwaTPCpMbI 


“MOjIbl BCTPeyaioTcsA B CaMBIX TOHKMX OJHOPOAHbIX TIMHHCTBIX OCaKax C 4a- 
STHUAMM Pa3MepOM MOPAKa TbICAYHBIX OseH MMJMMeTpa, CpeqM KOTOpbIX 
IPYrHX MHHepaJOB MpakTHyeCKH He BCTpeyaeTca. 

Ilo . B. Hanusxuny (*), 900B0-MopcKHe OTOXKeCHHA HMeEIOT Be OCObeH- 
HOCTH: M€pBad 3akJIIOUaeTCA B TOM, UTO 2OJIOBLIM MeCOK CMeELIMBaeTCA C MOPCKHM 
ANIOM M Me€CKOM, a Jipyrad — B NepHOAMYHOCTH OOpas0BaHHA; B pe3sybTaTe 
303HHKaeT MHOFOKpaTHOe YepeNOBaHHe PIMHUHCTHIX OCaKOB C NecuaHbiIMH. Or- 
rola, ormeuaeT J. B. Hanupkuu, B OOpa30BaHHN NepHoyMyecKH YepeyIOulux- 
A TOJIL, AHAJIOTMUHIX JIGHTOUHOH PiHHe, OOpa3sylouluM (bakTOPOM MOxeET OBITb 
IPHHOC He TOJIbKO PeUHbIMM BOJaMH, HO H BeTpOM. 

Ilpu u3yyeHuu JeHTOUHBIX O3ePHbIX rvIHH Ha p. Ulyupet, mpopesatouleh 
30CTOUHLIN cKIOH IlonapHoro Ypaa, MHe He NMpHxo_NNOch HaOwIOLaTb B HUX 
IPOCOe€B H3 JIMCTOUKOB CJIOAbI, XOTA BCS O3EPHble IMHbI Ob CNVIOWb B Gec- 
1OpakKe nepenowHeHb! UMH. OOpasoBaHue B HH KHEMaeOZ3OMCKHX OCadKax 
IPpOCOe€B H3 JIMCTOUKOB CJIO[bI MpeACTaBAeTCA MHe CBA3AHHbIM C MpHHOCOM 
iX He TOJIbKO BOJHbIMH MOTOKaMH C KOHTHHEHTA, HO HM BeTpoM. IIpuBoqumaa 
imKe cxema (puc. 1) ummocrpHpyer sToT npouecc. Ha meBol cropoHe cxeMmbI 
10Ka3aH MpHHOC TeppHreHHOrO MeJIKOZePpHHCTOFO MaTepHaJla PeKaMH B BOJHDIM 
jacceliH. Ilockombky peub HeT O MPHHOCe TOHKOLO, MPeHMYLLeCTBeHHO PIMHHC- 
‘oro MaTepHasla, TO CleAyeT CUMTATb, YTO OH AOJKEH OblJI NOCTYNAaTh, a cu1eLO- 
3ATEJIBHO, H OCAKMaTbcA MOUTH HempepbIBHO B TeYyeHHe Bcero roja. Ilostomy 
JIELYeT OXKUMaTb, UTO BOAHbIM OacceHH OyJeT HacbIIeH CBepxy MOHM3Y rIH- 
[MCTbIMH YaCTHILaMH HW IMCTOUKaMH cI0ZbI. []pu stom 6ovlee KpyMHble wacTHLbl 
(OJLKHbI OCaKaTbcA BOM3H OT GOepera, a Oolee MesIKHe Jasibule OT Oepera, 
[DH4eM MOCKOMbKY MPHHOC MeJIKOZCPHHCTOrO MaTepHaJia MeT HeMpepbiBHO, 
MddepeHUMaluu JIMCTOUKOB C/O OT TIMHHCTHIX YaCTHIL He MpOW30rKJeT, U 
HU OyAYT OcaxkaTben OJHOBpeMeHHO. II] pHmepoM OTMOXKeHHM TaKOTO pola MO- 
YT CJIYKUTb O3CPHbIe JICHTOUHHIe PIMHBI, HaOOaBuineca Hamu Ha p. Ilyupeit. 

CoBeplleHHO HHO THM OTO%KeHHH MbI HMeeM B MCJIKO3EPHHCTHIX PIMHHCTHIX 
WeKHenaseosOHcKHX oOcayqKax. O6pa30BaHHe 3feCb MpocsoeB H3 JHCTOUKOB 
JUONbI B TOHKHX TIMHHCTHIX OCaZKaX, NO HallleMy MHEHHI0, HeMBICJIMMO Oe3 
‘YaCTHA MpHHoca MaTepvasla B OacceliH BeTPOM. 

JI. B. Hanuskun (?) npweogntT pucyHoK BbIHoca MIM B ATaHTHuecKuli 
KeaH, Ha KOTOPOM MoKa3aHo TPH Fpasalluu, COOTBETCTBYIOWHe OUCH YaCTOMy, 
acTOMY MH peKOMY BbIMayeHHl0 MbIIM WH OXBATbIBAalOllMe OrpoMHble MWJIouWladn, 
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rye MeIKHe YaCTHILbI IPOHNKAIOT Jlaiblile CepeHHbl OKeaHa. Ha mpaBok n 
JIOBMHe Halle CXeMbl MoKa3aH Mpollecc oCaxKeHHA MaTepHalla, NPHH 
CeHHOFO B BOHbIM Oacceliv BeTpoM. Kak y2Ke OTMe4aJoCb, OJHOHK U3 OC 
6eHHOCTeli SOJOBO-MOPCKHX OTMOKeHHH ABIAeTCA TO, YTO MPMHOC MaTepHas 
BeTPOM IIPOMCXOMUT He HelpepbIBHO, a MepHOAM4eCKH. B6au3u Oepera, Tam I, 
cuula BeTpa BeMKa, YBuleKaloTCA HanOo/lee KPYyNHble YaCTHIbI, HO NO Me} 
oca6eHHA BeTpa pa3Mepbl YaCTHIL PIMHMCTOFO MaTepHala MOsAKHbI COOTBE 
CTBCHHO yYMeHbuuaTEca. IIpu 9TOM JIMCTOUKH CJIOZbI C TEM He BECOM, HO HMEK 
ive SouIbULYIO MOBepXHOCTb, OYAYT YHOCHTECA BeTPOM laJIbllle H OCAAYT B BOL 
BMeCTe C TIHHHCTbIMM YaCTHUaMH, 3HAYHTeIbHO MeHbIIHMH MO pasMepy, 
WU HaOmOLaeTCA B HMKHEMAaIeOSONCKUX OTJIOMKeHHAX. 

Buarogvapa mepvomuyeckomy MpHHocy MaTepHasa BeTPpOM B OTJM4HE OT Hi 
IIpepbIBHOrO MpuHoca efo peKaMH HM MpONCXOANT AudpepenHUnpoBanHoe el 
ocaxkeHHe, KoTOpoe, Kak MoKa3aHo Ha puc. 1, MpoMcXOAuT B Ba 9Tana. Tle} 
Bbili 3TAaM — 93TO MOMeHT MayeHHA MaTepvana B BOJHBIM Gaccelin. Bropoki - 
ero ludbdepenuupoBanhoe ocaxkyenue. JIucTouKu CiOXbI, UMed OoJbUINnH Bet 
BHIMaaoT Ha HO, MO-BHAHMOMY, paHbllle PIMHHCTHIX YaCTHL, aB TOT NpOcsor 
KOTOpbI MbI un HaOmO1aeM B HM%KHeMaNeosOHCKUX OCadKax. 

Mob cunTaeM, 4YTO YCIOBHA HW KHeMameosoHcKoro BpeMeHH MpelCTaBlAI 
BO3MOKHOCTh JIA OOPasoBaHUA ZOMOBO-MOpCKHX oTo%xKeHHH. Ilo B. C. Ce 
KOJIOBY, C Ha¥aia KeMOpusA B palione YKpauncKo-Boponexckoro u Bourg 
Kamckoro UMTOB Ha BCeM MpoctpaHcTBe PyccKo niaTdopMbl yCTanaBJIMBaeTC: 
KOHTHHEHTAJIbHbIM pexkum (°). B 9TO BPeMA KOHTHHEHTHI! Obl CJIO%KeHbI MOUT) 
UCKJIOYNTeIbHO OLHHMH KPHCTaJJIHYeCKHMH NOpodaMy H BPA HM Obl MOKPbITE 
rycToli paCTHTe/JIbHOCTbIO, KOTOpaA Moria Obl MpeOXpaHHTb MpOAYKTbI UX BBI 
BeTPHBaHHA OT Mpolleccos pasBeBaHuA. Hayo npesnosaratb, YTO KpucTamMye 
cKHe BbicTynbl (BoponexkcKHH MaCCHB A TOKMOBCKHH CBO,) He ObliM elite Mepe 
KPbITbI Ta1eO30HCKMMH MOPCKHMH OTJIOXKCHHAMH MH MesbYaHWuH MaTepua. 
yHOCHJICA BeTpaMH JasIeKO OT OeperoB HM OTKJabIBaICA BO BCeX YaCTAX Ka’ 
Mockosckol, Tak wu MockoscKo-CapaToBcKoH BiaqHH. 

Hamuune TOHKHX MpocoeB H3 JIMCTOYUKOB CJIIOXbl H MeCTaMH IIPHCyTCTBH 
B OCaf[Kax TOHKOH CjloNcTOCTH, KOTOPad He HapylieHa MpolleccaMH pa3MbIBa 
TOBOPAT O TOM, YTO 3TH OCAKH OTK Ma TbIBaJIMCb B CHOKOHHOM OacceliHe 6e3 3aMeT 
HbIX CJI€10OB KaKHX-IH60 TeyeHHH. 

JJOBObHO OOJbIUNaX MOU[HOCTh WH OHOOOPa3sHe TOHKOSePHHCTHIX OCAKOE 
JIMUICHHbIX OPraHHyYeCKHX OCTATKOB, 3aHHMAIOIHX OObUIMe MpOCcTpaHCTBé 
3aCTaBJIAIOT Hac MPHHTH K BbIBOAY, YTO OHH OTKabIBaHCb He B M@JIKOBOD 
HOM MopcKomM OacceltHe (°), a B JOcTaTOUHO 1yOOKOBOHOM (He MeHee 100 x), ry 
MOPCKHe BOJIHEHHA He JOCTHraIM Ha, a TeYeHHA OTCYTCTBOBaIH. OrnoxeHu 
BepXHero KOMIIekca (OaJITHHCKHH) B OOMbUIMHCTBE CJIY4YaeB HMeIOT Cepy!O HJ 
3@JIEHOBATO-cepyl0 OKpacKy H OOPas0BaIHCb B BOCCTAHOBHTeJIbHbIX YCJIOBHAX. 

Tlostomy MbI CuHTaeM, 4YTO JaHHble TePPHreHHble OCANKH C MpPOCOAMH H 
JIMCTOUKOB CJIOXbI ABJIAIOTCA JOJIOBO-MOPCKHMH OTJIOXKCHHAMH, OTKMabIBaBLUIL 
MHCA B CPaBHHTeIbHO PIyGOKOM MOpCKOM OaccelHe, B KOTOPOM MOF IIpOHCXOAUT 
WudepeHunpOBaHHbI Mpolecc OcaxKAeHHA TOHKOPIMHUCTOrO MaTepHasla C JP 
CTOUKaMH CJOAbI, MPHHOCHMOrO NepHosNyecKH BeTpom. IlocmeqHee o6ycnoBun 
HepaBHOMepHoe pacnouOReHhe MpocoeB H3 JIMCTOYKOB CIOAbI. Cpequ TOHKH 
rIMHHCTHIX OCAXKOB Mauka OTOKeHHH TMH C OAHHM Mpocsoem Syer oTBeNAT 
OJHOMY BeTpOBOMy MNepHoyy. 

Bcecoro3ublii Hay YHO-HCCIeMOBATeIbCKHH Ilocrynuso 

TeONOro-pasBeOUHbI HEPTAHOH MHCTHTYT 28 V 1957 

UWUHMTHPOBAHHASH JIMTEPATYPA 


1A. B. Koneauosuy, JAH, 71, 6(1950), 2? 0. B. Hanuspkun, Yu 
Hue O dannsax, J, 3g. AHCCCP, 1955. *% A. H. Werposexkaa, Tp. BHU, p. 4 (1954 
*P.M. Iluctpak, Cos. reon., Ne 10 (1940). © B. Co Coxonos, Yes. AH CCE 
cep.reon. N¢5(1952). ® B.C. Cokoaos, Leon. cOopn., N2(1956). *H. A. Yener 
ckwu, San. Bcecowsu. munepan. o6m., 70, N22 (1941), § B. Tl. ® nopeucKni 
B. C. Kuas3es, B. B. Baapmuna, JAH, 91,.4(1953), ® H.C. Wlatrecxcnai 
Usps. AH CCCP, cep. reon., Ne 5 (1952). 
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Hoxnaygs Akanemun wayx CCCP 
1957, Tom 117, Ne 4 A 


ITAJEOHTOJIOLH 7 


Unen-koppecnonnzent AH CCCP A. fF. BOJIOF (MH 


OB OHTOFEHE3E APXEOIMAT 


IIlpeanpHuuMaBilneca 0 HaCTOAllefo BPeMeHH MHOFOUNCeHHbIe MOMbITKH 
ocTpoeHHA Ksaccupukaluu Tuma Archaeocyatha oOpmHO OCHOBbIBaIHCb Ha 

aHHbIX CTpOeHHA KYOKOB BO B3pocioH cTaquu ux (1,° 8). TIpupseyenuio naa 
paspellieHHA STON BaxKHO NpoOeMbl AaHHbIX OHTOTeHe3a MO CuX Mop OObIYHO 
Bran KpaHHAA HeMOCTaTOYHOCTh MaTepuasa 10 Mopdouloruu CKeseTOB apXeo- 
quaT. Mexay tem, B CCCP umewrtcad MHOro4unCIeHHble MeCTOHaXOKJeHUA U 
SPPOMHOe KOJIMYeCTBO MaTepHala MO STOMY THMY MHTepeCHeHWIMX XKHBOTHBIX 
<emMOpuiickoro mepvoga (?). B ToHKOM, H3AULHOM, H3BeCTKOBOM, MOCTPpOeHHOM 
13 NOPHCTHIX MIaCTHHYAaTHIX 9JIEMeHTOB CKesleTe apXeoluaT OObIYHO OTUCTJIHBO 
IPOABJIAeTCA OCHOBHOH OuoreHeTHYeCKHH 3aKOH, B BHe pekanuTyAluu 
IPH3HAKOB MpeLKOBbIX (OPM Ha paHHHX CTafMAX OHTOreHe3a. Mexyzy Tem, 
3CJIECTBHE MaJIbIX pa3MepoOB HavaJIbHOH 4YacTH KYOKOB HM TPYAHOCTH NOmyyeHnA 
AX TIPOAOJbHbIX OCeBbIX CeYeHHH B MpospayHbIxX Wtucax, NosyyeHHe HYKHbIX 
fAHHIX OO OHTOTeHEe3e YO CHX Nop Oblio ABMeHHeM Cy4YaHHEM. Ilostomy oco- 
JCHHOCTH OHTOFeHeTHYeCKOLO PasBUTUA apXeolluaT JO CHX Mop He MCMOb30Ba- 
IMCb H JWIA NOCTpoeHuA ux Susoreuesa. 

ApTopy, paclosararollemy OOWJIbHBIMH MpexXHAMH WH HOBbIMM COopaMH Ma- 
repHaJIOB K MOpoJIOrHH CKeeTOB apXeoluaT 43 KeMOpHaA CuOupu u Conmpedeb- 
ibIX 3apyOe@XKHbIX CTpaH, MpesACTaBusaCb BO3MO2KHOCTb NOAOHTH K paspellleHulo 
TOH rmpoO.eMbl. 

B uncie u3BeCTHBIX MopdosorMyecKHX THNOB KYOKOB apXeollMaT aBTOpoM 
laBHO yxKe BbiJeeHa rpynna HeMpaBHJIbHbIX MHOFOKaMepHbIX CKeJIeTOB, M0- 
‘TPOCHHbIX MOPHCTbIMH M3BeECTKOBbIMH MJIaCTHHYAaTbIMH OOpasOBaHHAMH, Kak, 
ianpuMep, aOupuHToMopda u casuua (puc. 1,/), cBolcTBeHHbIe HHKHeMy 
<eMOpHIO H HU3aM CpeHero KeMOpua tora CuOupu. Hapagy c 2TuM Mopdoso- 
‘MYeCKH JPCBHUM THIIOM CKeJIeTOB MpoclexKMBaeTCH MHOFO PopM CoO CKe/IeTOM 
IOPHCTHIM, OMHOCTEHHBIM, HHOTa C pasBUTOH BHYTPH Hero My3bIpyaTOH TKaHbwWO, 
‘ak 3TO CBOHCTBeEHHO, HalpuMep, posxy OayaTounat (puc. 1,2) u3 KemMOpua Ca- 
laupa. Tarorerolly!o K STOMY poxy Popmy u3 KeMOpusl CpefHero Tevenus p. Jle- 
int WM. T. )Kypapnesa Bbidenuia B ocoObl pox wucTruuuatyce (puc. 1,3), aro, 
10 CyULeCTBY, ObIO H3MWIHHM. STO MpocTo HOBLI BU Toro %Ke posa OayaTo- 
[daTyc, KOTOPOMY ObIIO CBOHCTBeHHO OOpa30BbIBaTb MepBOHavaJIbHO OHY M0- 
)MCTYIO CTEHKY, BHYTPH KOTOPOH MO3qHee Pa3BUBaJIMCb MWIeHKH My3bIpyaTou 
KaHH. [loqo6Hble OMHOCTCHHHKH ABTOPOM OTKPBITHI B Oosiee MO3AHAX apXeo- 
[MaTOBbIX COAX KeMOpuHA San. CaadHa, HO C 3a4aTKaMH NocTpoeHuA Fpy6ono- 
YMCTHIX JIHHI, KaK, HallpHMep, y dopM poya Tasaccolmar (puc. 1,4) canauTbIK- 
‘OIbCKOTO TopuH3o0HTa (°). STuMH HaXOAKAaMH JOKAa3bIBalOTCH HM APeBHOCTb, u 
AMOCTOATeEIbHOe pa3BUTHe apxXeolMaT JaHHOH TpynMbl 3a BCe BpeMA Cylle- 
TBOB@HHA STOTO THMa MKHBOTHBIX. ; 

Or mMoubIX OJHOCTeHHHKOB MpOHu30lIM, TaKHM oOOpa30M, OJHOCTeHHHKH 
- My3bIpYaTOH TKAaHbIO, a 3aTeM OT MOCeEQHHX OTBeETBHJIMCb OHOCTCHHUKU 
 MHMULaMH, WaBlive Hadaso, Kak HbIHe MpeCTaBAeTCH, WesIOMy K1accy apxeo-. 
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uaT — Ta6ynauges (°). Or nysbiIpyaTOTKaHHBIX OJHOCTEHHBIX JOBOMBHO pan 
OTBETBUJHCb JIBYXCTCHHHKH, Mosble usin C My3bipuaToH TkaHbIO (puc. 1,¢ 
BHyTpn KyOka. IIpeycTraBuTenu STOM rpynmbl apxXeollMaT TO%Ke MPHCyTCTBYW 
MOUTH BO BCeX apXeOUMaTOBbIX TOPH30HTaX KeMOpHA, NOYeMY OHH HW MpH3Haul 
ABTOPOM 3a OCOObIH OTpAL. 

OT OfHOCTeHHEIX apXeollMaT pM Pa3BUTHM B UX CKeNleTe HeMpaBU/bHBl 
CTepxKHeBHAHBIX OOpa3s0BaHuH uw My3bIpPYaTOH TKAHH, OTBeTBHJIaCb FpyMll 
DPMMHTHBHbIX OJHOCTeCHHO-TeHH aI bHbIX (bopM, Kak, HalpuMep, pod Tepcuas | 
TepCHHJbI, 3aTeM OT MOCMeTHHUX OTBETBHJIHCb JBYXCTeHHO-TeHHAJIbHbIe, Kak 
HaNpuMep, pod moTexuHolmatT (puc. 1,6) uv Bce npoTodaperpbl, npoToaperpy 
Abl, apXeoluaTuAb! (B HOBOM MOHHMaHHH 3ITOTO oTps#qa) MW Apyrue ABYXCTeCHHO 
TeHHaIbHble (POPpMbI C My3bIpuaToH TKaHbIO uM 6e3 Hee. OT apxeouMaTUD 
TYTeM MOCTPOeHHA MOPHCTHIX BBINYKJIbIX JHHU, B HMHTepBaJJIIOMe, BO3HHKJII 
K KOHUY HW2KHerO KeMOpHA apXeOCHKOHHAbI, B YaCTHOCTH PObI aBTOpa — 
KIApPycluaTbl HW TaOyounaTH!. OT nocmeqHero pola Ha rpaHu CO CpeqHHM KeM 
OpHeM BO3HUK po alTolluar. 

Or copMbl JHKTHOLMaTOBOFO CTpoeHHA OOoCOONJICA BeCbMa PpeAKO Haxo]M 
MbIM pod MpoTouuKsounatT (puc. 1,7), Ana MopM KOTOporo XapakTepHO CKa4KO 
Boe MOABeHHe KObYaTOH BHYTPeHHelt CTeHKA M TeHHM, KOTOPble BO MHOFON 
HAaNOMHHAIOT CTpoeHHe MpaBHJIbHbIX MeperopofoK centauyeH (npaBHJIbHbU 
apxeounat). IlocnenHue mpexye OWIMOOYHO OTHOCHJIHCb K IPaBHJIbHbIM apXeO 
WuaTaM, NOKa He yfaJlOCb BbIACHHTb OCOGeHHOCTH CTpoeHHA paHHell ¥acTH 
KYOKOB. 

Hactoswe centasbuble apxeollathl, centaugten (°), HayHHaACh NepBHYHO! 
KaNICyIOH, MpoliA Yepes CTaNHiO OAHOCTeHHOFO pa3BHTHA, MOCe NOABMEHHS 
MpaBHJIbHOH NopucToH BHYTpeHHeH CTeHKH MpHoOpeTau MIeHKH Ny3biIpuaTor 
TKaHH H 3aTeM MpaBHJIbHble Neperopokku, Kak Yy JMOKYJIOWMAaT (puc. 1,8) 
WIM 2Ke MYy3blpyaTad TKaHb He OOpa30BbIBaslaCb, KaK 9TO CBOMCTBeHHO ObIIC 
(bopMam pojla anuuuuaT (puc. 1,9). OrpeTBmeHve STOM TpymMbl apXeolHaT 0% 
OCHOBHOrO CTepxKHA HX CuoreHeTHYeCKOrO ApeBa MPOCH3O0WWIO ToKe OuYeH! 
PaHO, MpHMepHO B KOHIe HUKHeH TpeTH HMKHero KeMOpna. JlabHelillee pasBu 
THe JIOKYIOUNATHA BbIpaxKalOCb MHOTOOOpa3HO: MH B YCMOXKHEHUM CTPOeHHS 
BHYTPeHHeH CTeHKH (29TMO*UJJINABI), H B MOABJICHHM My3bIpyaTbIX OOpasoBaHuk 
Y HapyXHOHM CTeHKH, Kak y dbopM poga TymysolnatT (puc. 1,/0), 1 B pa3BUTHY 
KOJIbUaTOrO CTPOCHHA BHYTPeHHeH CTeHKH, KaK Y WHKOWMAaTeIIuy, uw T. 7 

Kpaiine BaxKHO M MHTepecHO, 4TO JBYXCTeHHbIe MeperoposOuHOAHHULeBbl 
apxXeOlMaTb, Tpexe olwWnMOouHO COM KaBLIMeCA C JBYXCTeHHONeperopojo4 
HbIMH apxedluaTaMH MpeAbiyweH rpynnbl, HMeIH WHOe MpoucxoxeHHe 
BuarojapaA OTKpbITHIO M ycTaHOB/JeHUMIO HOBOTO pola KOCHMHOWMaTeIN (puc. 1 
11), yQanocb BbIACHHTb, 4TO B OHTOFeHese ero (OPM COXPaHHacb cTaqua 
MIpAMO YkKa3bIBaloulad Ha pol maOMpHHTOMOopda, OAMH H3 MpelcTaBUTemel KO- 
Toporo Ha rpaHH CHHHA H KeMOpHA MNMyTeM YynopsAROueHHA CTPOeHHA KaMef 
Aa HavaslO pa3BHTHIO BCeX KOCHHHOUMAaTHA. Mexyay Tem MaccOBoe pa3BHTHe 
KOCIHHOWUMaTHA, KaK OKa3aJ1OCb, COMPOBOXMalOCb NOYUTH BO BCeX apXeOLHaTO- 
BbIX TOPH30HTaX CAMOCTOATEJIbHBIM CYLIECTBOBAHHeM s1aOM“pHHTOMOpd), OT KO- 
TOPbIX, M0-BHJMMOMY, CuleqyeT BbIBOAHTb HM pO catHuA, YNOMAHYTHIM B Ha4yase 
WaHHOH CTaTbH, WM pO NoveTaeBalMatTyc, CBOMCTBeHHbIM CaHallTbiKrOuIb- 
CKOMY TropH30HTy San. Casa. 

Heo6xoqumo OTMeTHTb, YTO KaK Y MOKYOWMATHA, Tak HM Y KOCIMHOWMATUT 
IPH MOcieqOBaTeMbHOH CMeHe OZHOTO NOKOMeHHA APYrHM MpoABMeHHe peka- 
NUTYNAWMK YaCTO OCMaOeBaIO; CTaMMH, OTParkKalollHe MOpdoulorMio Mpe_KOBbIX 
pop, Bbinaqanu. Ilocne npukpenmeHua K cyOcrpaTy oco6b uacro nouTH cpa3y 
3akNanbiBala AHA, NeperopowkH HM BHYTpeHHioW creuKy (puc. 1, /2 — Buyr- 
PeHHAA CTeHKa He BCKpbiTa). YcsO2%HeHe NOp BHYTpeHHell creHKU, Kak y (bopM 
POMOB KapHHOMMaT, CalaupouMaT HM APyrHx, AB/IAeTCA, MO-BHAUMOMY, OTparKe- 
HHeM OOWHOCTH NpOucXox*mJeHHA ChopM TUNA apXeoWHaTHI B LesOM, OTpaxKeHHem 
ocoGeHHOCTeli CTpoeHHA MX MSITKAX TKaHell, BO MHOFOM He H3BECTHBIX 0 CX 
Op, HECMOTPA Ha HeEKOTOPble JOCTHXKeHHA BYTOM BOMPOCce; OTYACTH NOABMeHHe 
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Puc. 4. 1 — Kameschkovia perforata Vologdin, canauTbikronbckHi ropHsouT, San. Caan, 10X; 

2 — Bacatocyathus kazakevici Vologdin, TopramiHHcKHH ropHsoHT,c. lopcxuno, Canaup, 7,5X; 

3 — Bacatocyathus (= Cysticyathus) tunicatus (Zhuravleva), kenaquuckuli ropusonT, p. Jlena, 7,5 &; 
4 — Tha’assocyathus acutatus Vologdin, canal TbIKrombcKH ropHsoHT, San. Caan, 7,5 &; 

5 — Bicyathus crassimurus Vologdin, ToprawHHckHi ropH30HT, Moxrosua, 7,5 X; 

6 — Pote hinocyathus bateniensis Vologdia., tesa TopusourT, pation c. Ilotexuno, Kysnenkni 

na-Tay, 7,5 X; 

7 — Protocyclocyathus irregularis Vologdin, HwKyHui KemOpuli, c. ApHHyepo, Canaup, 10X; 

8 — Loculicyathus salairicus Vologdin, TopramuucKHii ropusonT, c. Popcxuno, Benaa ropKa, Canaup, 12 X; 
9 — Ajacicyathus sp., HHKHHA KeMOpHH, pation c. Tlorexuno, Kysneukui Asa-Tay, 7,5 X; 
40 — Tumulocyathus admirabilis Vologdin, caHawTbikroibckHi ropHsonT, 3an. Cann, 5 X; 
11 — Coscinocyathella nikitini Vologdin, HuxHHH KeMOpHi, p. Kun, Kysneukuh Ana-Tay, 8 X}3 
12 — Coscinocyathus taylori Vologdin, HuKHHH KemOpuHi, r. Kua, KysHeukui Axna-Tay, 7,0 X; 
13 — Torgaschinocyathus spinosus Voilogdin, Toprawunckul ropusouT, Topramimno, Bocr. Cann, 7,0 X. 
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cnelH@uyecKHX MIPH3HaKOB YMOMAHYTHIX COopM cCJleflyeT OTHOCHTb HM K ABI 
HHAM KOHBepreHiiuH. Kak mpwMep ObicTporo BbINagqeHHA B OHTOTeHe: 
CleQOB MpeXKOBbIX CTPYKTYP MO%XKHO MPHBeCTH HOBbIM pod TOpraliMHom 
aT (puc. 1, /3), y opm Koroporo B HavasIbHOM 4YacTH KyOKa MOXKHO Pa3JIH4H1 
JIMIWb MOJIbIH ABYXCTCHHHK, MO3Hee OCNOMKHEHHbIM MOABJICHHeM TIPOCTOH BH! 
TpeHHeH CTeHKH C TleperopoyKaMH. SaTeM NOABHJIHCb JHHWa, HW JIMUIb MO3qHe 
BHYTPeHHAA CTeHKa MpHoOpesa 3aMeyaTebHOe Ny3sblpyaToe cTpoeHHe C BBI 
TYMaMH B BUJe CTPeJIOK, HallpaBJICHHbIX BHYTPb WeHTPaJIbHOM MOJIOCTH. 
BeneycTBie OOWIHMA MaTepHasia MO JaHHOMy BOMpocy HacTosllaa pa6oo1 
He MOXKeT NpeTeHAOBaTb Ha MCyeplaHve TeMbI OO OHTOTeHe3e apxeowuaT. YB 
JIM4MBUIMHCA 3a NocseqHue TOAbI MHTepec K H3Y4eHHIO aPXeOWHAT UM NOABJICHE 
MHOIMX HOBbIX HCCJeqOBaHHH HeCOMHeHHO OyyT CNOCOOCTBOBAaTb Jai bHeHU 
MY PaCKPbITHIO OCOGeHHOCTeH 2BOIOWMH THNa apxeounaT. IIpu 3ToM OOWIMM 
YCHJIMAMH OyfleT YTOUHATLCA MU JONOMHATHCA HOBAA KaCcCHuKaluA apxeowna’ 
CTPOAMaicA Ha JaHHbIX UX OHTOTeHe3a H TeoJOrHyecKOrO pacipocTpaHeHHA 
ipeTeHAyiolulad Ha Ha3BaHve reHeTHYeCKOH. | 


Ilaneoutonoruyeckuli MHCTUTYT Ilocrymuao 
Akajlemuu Hayk CCCP D7 IX V9on 
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Woxuagp AKkafemun nayr CCCP 
1957. Tom 117, Ne 4 


HHTOJIOIH A 


JI. C. TOJIbAMH 


SJIEKTPOHHAS MAKPOCKONMA SPHTPOLWMTOB UEJIOBEKA 
{(ITpedcmaeazero axademuxom JI. A. Opbeau 15 VII 1957) 


Co BpemenH KslaccHyueckux uccieqoBaHHl Bompnepca (°) snekTpoHHElii MHK- 

OCKON HCNOJb30BaJICA MHOPHMM aBTOpaMH JIA M3yYYeHHA SpHTpouuToB (2°). 
HAaKO B OTHOWWeCHHM CYOMHKPOCKONMYeCKOrO CTPpOeHHA MOCeqHUX MHeHHA 
acxomatca. Pay, aBTropoB cunTaeT HX OeccTpykTypHbimu. Jia usyyenusa 3Toro 
ompoca HaMH OblJI IpHMeHeH MeTOX ABOHHOM TveHKH (?). 
_ Ha uuctoe npeyMetHoe cTeKJIO HaHOCHJIH Karo 0,5% Wanou-slaka UW jlaBa- 
we pacreupca nocreksy. Ilocne ucnapeHua pacTBOpHTesA Ha OOpa3zoBaBllyl0- 
d@ IWICHKY HaHOCHJIM KpOBb, KOTOPy!O NOJyuaIM M3 KOHYMKa Ma/blla nyTeM 
Koa. Kpopb HaHOCHJIM Ha MwieHKy JIMOO NyTeM Ma3kKa, JIHOO B BHJe Kann, 
a3BeeHHCH B cMecuTelIe B OTHOWeHHH 1:20. Jina pa3BeqeHHaA KPOBH MBI 
OJIb30BaJIHCb CIMPTOM NO PanHBbe, pa3sOaBJICHHbIM JMCTHJJIMpOBaHHOH BOOK 
: 4. Conepble pacTBOpbl HeMpHrogHb! WIA STHX WeleH, Tak Kak pH HcnapeHHu 
Obl KOHUeCHTPallMA COJeH NOBbIMMAeTCA, YTO BbIZbIBAeT PyOOKHe H3MCHeHHA B 
PHTPOWMTax; B TO 2Ke BpeMA MpHMeHeHHe Pa3sOaB/JIeHHOFO CNHPTa JaBaslo HaM 
opolune pe3yibTaTbl. Kano pa3sBeeHHOH KPOBH CJleqyeT epxKaTb Ha MeH- 
e He Gosee 1—2 mux. HM 3aTeM caMBaTb. B NpoTHBHOM culyyae Ha IVIeHKy OCA- 
eT CJIHUIKOM MHOFO KJI€TOK KPOBH, 4YTO 3aTPYAHHT M3y4eHHe Mpenapata wu 
elaeT efO HEBO3MOXKHbIM. JIA MpocyuIKH Mpenapata MpesMeTHoe cTeKIO Cue- 
yeT CTaBHTb B BePTHKa/IbHOM MOJIOXKeCHHH, IPH KOTOPOM NpoH3olizeT Maib- 
elilliee cTekKaHHe H36bITO"HOrO MaTepnawa. Iloce Toro Kak HaHeCeHHbI MaTe- 
Mal OblJI MpOcyWieH, Ha HerO HaHOCHJIH TEM %*Ke cnoco6om BTOpylO WallOHOBY!O 
WIGHKY, T. €. CHOBA HaHOCHIM Ha MpenapaT karo 0,5% wWanoH-saka. 
locne ucnapeHua aMuslalleTaTa MpefMeTHOe CTeKJIO B HaKJIOHHOM M0- 
IOXKEHHH OCTOPOXKHO ONycKaH B YalKky IlerpuH, cofep2xalllyto WucTHJIMpOBaH- 
iyo BOY. CilekyeT HMeTb B BUHAY, 4TO OAMH KOHEM MpeAMeTHOrO cTeksla JOJI- 
KeH JlexKaTb Ha OOPTHKe UYaLIKH HW He ObITb MOrpyKeHHbIM B BOY. B TakoM Mo- 
IOMKEHHH II€GHKa CaMa C HMMKHerO KOHLMa OTAeAeTCA OT CTeKJIa H BCIVIbIBAaeT, 
} TO BpeMA Kak BePXHHH KOHeL, OCTaeTCA (PUKCHPOBaHHbIM Ha MpeAMeTHOM CTe- 
me. [log BCMAbIBUIYIO YaCTb MVICEHKH OCTOPOXRKHO MOMBOAAT OObEKTHbIC CeTKH, 
{ IIpeMeTHOe CTeKIO H3BIeKaIOT H3 YalKH. Tlocne mpocyWiKH MaTepHnas ro- 
OB Jia u3y4ueHua. IIpeqMeTHoe cTeKJIO JO HaHECeHHA IJICHOK MOXKHO MOKPbITb 
OHKHM CJI0eM riWIepHHa, YTO OGMeruaeT OTACJIeHHe MICHOK OT cTeKla. PuKca- 
[iA MaTepHasia HaMH He MpOH3BOMAaCb. 

TIpumeHenue ABoHO MieHKH HMeeT PAX MpPeMMYlecTB: SPHTPOMMTbI MpU 
TCM JIyullie COXpaHsAIOTCA, FeMO/IH3 HX MpoTeKaeT Oovlee MeAJIeHHO, KpOMe TOTO, 
TOpaA MeHKa, OOBOaKNBaA BCe CTPYKTYPHbIe S/IeMeHTbI KJeTOK, cnocob- 
TBYeT MOYYeHHIO Oovlee KOHTPacTHOrO H30CpaxKeHUA, MH MOXHO OOOHTHCh Oe3 
layIbHeHWwerO MOBbILMeCHHA KOHTpacTHOCTH OObeKTA. 

Visyyanacb KpOBb y JlOJel pa3Horo Nova B Bospacte oT 20 jo 50 wer, He 
TpafaBWux Ooe3HAMHM KPOBH. 

Hauim Ha6i0seHHA NOKa3bIBalOT, UTO B KPOBH YeIOBeKa HapsxAy Cc 9PHTpo- 
[uTaMH, MMeIOWMMMH TOMOreHHOe CTpOeHHe, MOCTOAHHO BCTpeyalOTCA KJIeTKH, 
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UMeIOlUHe CIO%KHOe BHYTPeHHee CTpOeHHe, KOTOPble He MOryT ObITb MpHYHCs 
HbI K H3BeCTHBIM H3 CBeTOONTHYeCKOH FucTOJOrHH @opMaM HespeJIblX WIM Mh 
TOJOrH4YeCKH H3MeHeHHbIX KeTOK. MoxKHO pa3iHuaTb [Ba BHJla STHX KJeTC 
(puc. 1a). 

Paccmorpenue Jlepolt KileTKH Ha puc. la, OTHOCHIMelcaA K OJHOMY U3 93TH 
BuyoB (I BHA), MOKasbIBaeT, YTO ee CTPOMa TOCTpoeHa H3 Nepek/aMH, coeM 
HAIOULMXCA OHH C Apyrumu HanogoOue ceru. IIpu stom Ooviee TosicTbIe nep: 
KJla\MHbI COeMHAIOTCA C Ooee TOHKHMH, KOTOPbIe, BO3MOKHO, PaciOJIO%KeH 
6omee riyOoko. Kpax Oosee TOJCTHIX MepeKaqMH Pe3KO KOHTYPHpyloTcA 
MpedcTaBAOTCA B BUJe€ TEMHBIX JIMHMH, MpOCJexKHBaeMbIX Ha BC€M NPOTAR 
HHH. CpeqHaAA YaCTb STHX NepekaqHH MpescraBuAeTcA Oouee cBeTIOH. Baar 
apa 2TOMY MepeKsJaMHbl HallOoMHHa!OT MO (bopMe %esOOKH MIM TpyOOuKH. 
Tex MecTax, Te NepeKJaHHbl MpoOcJexKHBalOTCA JO Kpad SPHTPOWMTAa, MOKE 
BuJleTb, UTO HX OKOHYAHHA MMeloT (bopmy ycTbuy. Y Oosee TOHKHX Nepeksialu 
IIpH BHMMAaTeIbHOM PaCCMOTPeHHH TaK?Ke MOXKHO B OTJEJIbHbIX MeCTaX 3aMI 
THUTb JBYKOHTYPHOCTb, Jlaloully!0 OCHOBaHHe NOsaraTb, YTO MH OHH HMeIOT CTPO! 
HHe, CXOJHOe CO CTPOeHHeM Ooslee TOJICTHIX MepekJaqHH. 

Bropad KleTKa, 3aHMMalolllad MpaBy!lO YaCTb CHUMKAa, Pe3KO OTJIMUaeTCA FT 
cBOeMy CYOMHKpocKonMyecKoMy CTpoeHHio oT MpesbizyujeH (II sug). Bepxua 
yacTb KJICTKH Ha CHUMKe MpescTaBsaetTca B PopMe Oovlee CBETMOFO OBavla, OKal 
MJleHHOrO 6oslee TEMHbIM KOHTYPOM, UTO yYKa3bIBaeT Ha OTCYTCTBHe B 9TOM Met 
Te O6ON0UKH. CrpoMa KJIeTKH, KOTOPad 3,@Cb XOPOWUO MO*KeT ObITb PaccMO’ 
peHa, CoJepxKHT OoJbloe KOJIMYeCTBO TeseLl, MOMepeYHUK KOTOPbIX KOueONe’ 
ca or 1/; n0 1/15 w. IIpH Oomee MeTasIbHOM PaCCMOTPeCHHH MO%KHO BHJeTb, 41 
93TH TeJIblla HMeIOT CBeTJIYIO WeHTPaJIbHy!O 4YaCTb HM MpecTaBJAloTca B Copy 
KOJIeUeK, OT KPa€B KOTOPbIX B pa3Hble CTOPOHbI OTXOAAT TOHYAHLIHe BO 
KOHILa, HMerwulwe B mMonepeyHHKe !/,;,—1/,; uw. Bombmepe (°°) paccmaTpHBa 
TakHe OOpa30BaHHA Kak MY3bIPbKH, BO3SHHKIUMe BCJeACTBHe pa3s0yxaHHA 3e] 
HHCTbIX BKJIOYeHHH 9pHTpounta. Halim CHHMKH NOKa3biBalOoT, YTO 3TH OOPpi 
30BaHHA He JlexKaT H30JIMPOBaHHO, HO MOCpeACTBOM TOHYAHLWHX BOJIOKOHE 
COCUMHAIOTCA OHO C APyruM, YTO TPYAHO COBMECTHTb C MpescTaBseHHeM 06 U3 
JIMpOBaHHbIX pa3OyXUWIHxX 3epHax. OcTabHad 4YacTb KJI€TKH, OKPyXKaloula 
OMMcaHHyt0 BbIlWe Coulee CBeTYIO OBaJIbHY!O OOIaCcTb, MpedcTaBAaeTca Gow 
TeMHOH BCJIeACTBHe TOFO, YTO OHA NOKpbITa O6oMOUKOH. OpHako oO6os0uKa 
CTaTOUHO TOHKA, Tak YTO CTPpOMa ZPHTPOLWNTa, HaxoAAWaAcd now Hel, MorxKE 
ObITb paccmoTpeHa. VW 3yecb cTpOMa HMeeT TaKOe Ke CTPOeHHe, Kak H B Ooue 
CBeTJIOH OBaJIbHOH YaCTH KIeTKH. Sflecb Tak}Ke BHAHbI KOJICUKH H OTXOJALLLE 
OT HHX TOHYaHMWIMe HHTH, COCAMHAIOWUIMe KOJICUKH OHO C ApyruM. OnHako kaj 
THHa 3fleCb MeHee pe3Ka, YTO MOXKHO OOBACHHTb HaJIHYHeEM TOHKOFO 06aBOo 
HOrO CJIOA BellecTBa, YCMJIMBaIOUerO pacCeHBaHHe IJIEKTPOHOB. 

Kpali paccmMaTpHBaeMOH KJIeTKH OKalHMJIeH OOpa30BaHHew, UMEIOLLHM BE 
BOJIOKHA, TOMepeyHuK KOTOPOFO He NpeBbilaeT 0,lu. OHO cocTOMT H3 HeCKOUI! 
KHX YacTeH, COeJMHEHHBIX MOcpeCTBOM Oovlee TOHKHX NMepemblueK. ITO oOOpi 
30BaHHe MOXKHO OblWIO Obl CPaBHHTb C H3BECTHbIMH M3 CBeETOOMTHYeCKOH rucT 
JIOTHH KOJIbIaMH Ka6Oora, HO OHO TOHbIe Kole, KaOora H M0 CBOHM pa3Mepé 
HaXOMHMTCA 3a TipefesaMH pa3pellleHHA CBeTOBOH OMNTHKH; KpoMe TOPO, OHO pa 
TOIO%KeHO Ha Camo MepectbepHu KeTKH, 4TO ANA KoNeW Ka6oTa HeETHMMYHO. 

Ha puc. 16 npeacrapsieHa KapTHHa, CXOQHaA C MpesbiqyuleH. Saecb Takx 
BHHbI Be CKJIEHBIIMeCA OHA C ApyroH KeTKH, BEPXHAA H3 KOTOPbIX OTH 
cuTca K I Buy. Syecb syle, YeEM Ha IIpebIAyUeM CHAMKe, MOXKHO paccmoTpe 
OCOOeCHHOCTH CTPOeHHA, XapakTepHsyrollve Ooslee KPyNHble NepekaqHHb! CTP 
Mbl, KOTOPbIe TIpeACTaBJIAIOTCA B BHe XKeOOKOB HIM Tpy6oueK HM kovleveK, Cc 
€MHEHHBIX MexK]y coOo1o B OOmLy!o cucremy. MoxHO BuyeTb, YTO OT bon 
TOJICTHIX TlepeKaqWH OTXOAAT Ooslee TOHKHEe NepeKJIaqHHbl, UMerOULHe Takoe 
CTpoeHve »KeJIOOKOB WIM TpyOoueK, coeqHHsAIOUue Oosee TOJICTHIe Nepeksayl 
Hbl C MepekwasMHamMu Ooslee TOHKHMH. 

Bropasd KJleTKa, 3aHHMalolad HYKHIOIO YaCTb CHHMKAa, BOUIIa B Tose 3p 
HU HeOOJIbIWOM CBOeH YacTbIO. OHa HMeeT CTPOeHHe, CXOAHOe CO CTPOeHHeM KuIe 
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Puc. 1. OpurpouwuTE yuenopeka. a u 6 — 7000 x, 6 — 8000 X. Kk — o6pas0BaHHa, HAMOMUHAIOWINe KOJIbIha 
Ka6otTa, a2 — Me€CTO CKJICHBAHHA 2PHTPOLUTOB 


K cmambe II]. M. Maogcyea, cmp. 707 


Puc. 1. Tlonepeunniii cpe3 mmeuesoii aprepuH pesyca Puc. 2, Tonepeunbiii cpes nuieyepoli aprepuu 6en0xBo- 

(Macacus rhesus): / — BHyTpeHHsa snacTHyecKan MeM- CTOrO opmana (Haliaeetus albicilla): / — puyrpen- 

Opana, 2 --- cpeqHan o6onouka (t. media), 3— Hapyx- HAA OOosouKa (t. intima), 2—cpequAA oG6osouKa (t. 

Haa o6on0uKa (t. abventitia), 4 —  9macTHyeckHe Mwa- media), 3 — HapyxHaa O6oo04Ka (t. adventitia), 3 — 
CTHHbI B CpeqHeli O6o0uKe BHYTPeHHAA 9acTHYecKaA MeMOpana 


JIAH, T. 117, Ne 4 


M TOTO 2*Ke Bua, M3s00paxKeHHoli Ha puc. la. OOpasopanHe, KOTOPOe MOXKHO: 
bIO Obl CPaBHUBaTb C KOMbUOM KaGora, pacnonaraeTca 3}eCb HeECKOMbKO orT- 
TYNA OT Kpaw KJeTKH. 

Ha puce. le npeycTaBiena KleTKa, CXOJHaA MO CBOeMY CTPOeHHIO Cc KsIeTKa— 
uv II Bua, u300paxkeHHbIMH Ha puc. la u 6. 3yecb, Tak Ke Kak U Ha pue. la, 
BeTaA YaCTb K€TKH, JIMUIeCHHad OOOMOUKH, HMeeT @OpMY OBasIa HM pacnouo- 
€Ha 9KCIEHTPHUHO, B BePXHeH YaCTH KJleTKH. Syecb Wyulle, 4eM Ha puc. la 
1 6 BUQHO, YTO TeMHble OOpas0BaHHA, BXOAAIIMe B COCTAB CTPOMBI 9PuTpoLHta, 
MeIOT POPMY KOJIeveK, COCAMHAIOWIMXCA OHO C Apyrvm MocpecrTBom Touuali- 
MX HUTeH B OfHY cucTemy. Ilo Kpato kmerKu, OKpy2Kaa ee, pacnosaraerca o6- 
pa3s0BaHHe, HamoMuHalolllee KOJIbIO Ka6ora. Y paccMaTpHBaeMOH KJIeTKH OHO 
ole, YeM Y KIeTOK, H300parKeHHbIX Ha puc. lan 6. Tommuna ero KoueOseTcH 
T 0,1 go 0,3y, Tak 4TO B OTJebHBIX MeCTaX OHO MOFJIO Obl ObITb pa3IHYHMO Cc 
OMOLLbIO CBETOBOH OMTHKH. 

-Hy>kHo noviaraTb, 4TO pa3yIMuHA BO BHYTPeHHeM CTPOeHHH ONMCaHHbIX BBI- 
€ (OPM SPHTPOLHTOB CBA3AaHbI C Pa3JIMUHbIM HX BO3PaCTOM HM JWIMTebHOCTHIO 
X MpeOblBaHuA B KpOBsAHOM pycue. Ilo Bceli BepoATHOcTH, spuTpouHnTe! II Bu- 
a ABJAIOTCA Ooee MOJOZLIMH dopMaMH, B MOb3y Yero TOBOPHT HaJMUHe B 
HHX CBeTJIOrO OBaJla, YKa3bIBalolllerO Ha MeCTOMOJOKeHHe Apa, HalMune cy6- 
MMKPOCKOMMYeCKHX OOpasoBaHHH, KOTOPble MOXHO CPpaBHHBaTb C KOJIbILaMu 
Ka6ora, 4 cTpoeHve CTpOMBl, MMelOllleii XapakTep BeCbMa TOHKOM cy6muKpo- 
CKOMMYeCKON CeTOUKH. OHako paccMaTpHBaTb 3TH POPMbI Kak PeTHKYVJIOWMTHI 
HeT JOCTATOUHbIX OCHOBaHHH, TaK KaK B HUX OTCYTCTBYIOT 3ePHUCTbIe BKJIOYe- 
HMA, XapaKTepHble WIA peTHKyJOUNTOB. OpuTpouuT | Bua, CTpOMa KOTOpbIX 
MocTpoeHa H3 Ooulee rpyG6bIX 3EMeHTOB, BePOATHO, OTHOCATCA K opMam, 
HaXOJAWIMMCA B KPOBAHOM pycsle Goslee AHTeMbHOe BpeMa. OyHako JIA pe- 
WeHuA 3TOrO BOMpoca TpeOyroTcA AabHeliuiMe HaOmOLeHHA. OOpasoBanna, 
cpaBHMBaeMble C KOJbIamu KaOota, BcTpeyaloTcA B KpPOBM JOAeH, He cTpaya- 
OULHNX Oose3HAMM KPOBH, HO 3JeCb OHH B OOJbUIMHCTBE CIYYaeB MO CBOHM pa3- 
MepaM HaxOJATCA 3a NpelesiaMH pa3pelieHHA CBeTOBOH OMTHKH. 

OTH cakTbl NOKa3blBalOT, YTO XKH3HEHHbIM WHKJI KpaCHbIX KPOBAHBIX Teel 
MMeeT psi OCOOeHHOCTeH, KOTOPble He MOryT ObITb OOHAPy2KeHbI C MOMOLLbIO 
CBETOBOH OMNTHKH. 


TIcuxoneBposorHuecKult HHCTHTYT TocrymH1o 
um. B. M. Bextepesa a1 WAUL Iba 
Jlenunrpay 


UHMTHPOBAHHAA JIMTEPATYPA 


17. C. Tonpaun, Tp. Bcecow3x. kondep. natomoroanatomos, 1956. 7 M. Bes- 
sis, Blood, 5, 12, 1083 (1950). * D. Chalfin, J.Cell. and Comp. Physiol., 47, Ne 2, 
15 (1956). i otiiumeny  Jecmligim do WYO limeat A, IP eur i aie, 
1) Blood, 11, Ne 10, 946 (1956); 6) J. Cell and Comp. Physiol., 47, Ne 2, 245 (1956). ° J. Re 
9uck, H. Woods, Blood, 5, Ne 2, 175 (1948). ®C. Wolpers, a) Die Naturwissen- 
chaften. H. 28, 29, Jg, 416 (1941), 6) Klin. Wochenschr., 34, 61 (1956). 
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THCTOJIOLHA 


E. H. KOJIOCC 


K 9KOJOFHYECKOM FHCTOJOrHW CETMEHTHPOBAHHOM 
MYCKYJIATYPbI BOJIHbIX NOSBOHOUHDIX JKHBOTHbIX 


(I1pedcmaeaeno axademuxom H. H. IlImanveaysenom 31 VII 1957) 


Hanuune B COMaTHYeCKOH MyckywaType ABYX BHOB MbIMeuHbIX BOJIOKOH — 
TOHMYeCKHX UM HeTOHHYeCKHX — OOueH3BecTHO. BecbMa 3HaMeHaTeJIbHBIM 
ABIAeTCA TO, UTO B MPOTHBOMO/OX%KHOCTb Ha3eMHBIM NO3BOHOUHEIM (' °) Takad 
AudtepeHliupoBKa COKPaTHMBIX 9/IEMeHTOB y PpbIO BbIpaxKeHa BeCbMa Ppe3- 
ko (°°). 

Ha ocnose MopcbomorMyeckoro aHaiH3a MOTOPHKH pbIO Obl Clean BbIBOL, 
uTO HeTOHHYecKHne (Gesble) BOJIOKHa MpOH3BOLAT ObICTpble H CHJIbHbIe COKpallle- 
HUA, KOTOpble OOYCOBIMBAIOT BOJHOOOpasHble H3rHObI Tesla; HO OHH He B CO- 
CTCAHHH HalpAraTbcA IMTeIbHOe BpeMA, TAK KaK BBY ObICTporo yTOMJIeHHA 
cpasy paccna6stoTca. ToHnueckue (kpaCHble) BOJIOKHa, COoBepllaA JJIHTeJIb- 
HYIO p#O0TY HeH3MeHAeMOH HalpA2KeHHOCTH, OepyT Ha CeOA poOvlb NOMepKanus 
Tela B BOJIHOOOpa3HoOM cocToAHHH. BenegscTBHe STOrO BOJIb TYJIOBHULa pac- 
MpocTpaHAeTcA BOHAa, OOecneuMBalollad MKHBOTHOMY NOCTyNaTelbHoe JBH- 
Keune (’). 

B cBxA3H C 3THM, HeOe3bIHTepeCHO ObINIO MOCMOTpeTb CTPpoeHHe CKeJeTHOH 
MBILWeYHOH TKAaHH Y JMUHHOK aMcdbuOuH — 2XHBOTHBIX BbICWIero Kacca, HO TOME 
OONTAIOWMX TOJIbKO B BOAHOH Cpese; NOSTOMY ObIIH B3ATbI TOOBACTHKH TpaBs- 
HOH JIATYUIKH BTOPOH MOJCBHHbI Jv4YHHOUHOFO Nepnoya. SamuBKa MaTepnaua 
Mpou3BOqMacb B MapaswH, a OKpaCKa CepHa/bHbIX Cpe30B — 2Kese3HbIM 
reMaToKcHHHOM Teligmenrafua u mo Mannopu. M3yyenuio nogxpepramacb MBI- 
WeuHad TKaHb XBOCTA. 

IJpu uccaeqoBaHuu MpOAObHbIX Cpe30B NOX MyNoH MOKHO YCTAHOBHTD. 
yTO MYCKYaTYpa TYJOBMLLa pasfeleHa Ha OTAe/IbHbIe CEfMeHTHI, 2 MHOCeNTHI, 
6e3 JOMOJHHTeIbHBIX H3JIOMOB, BbITHOalOTCA BHepe yrvioM, paBHbim 70—80°, 
Wu OOpa3ytoT Poomy, CXoMHy!0 C NomyMecatlem. Pa3smemteHve MbIMIeYHbIX CerMeH- 
TOB Ha JOp3a/ibHble WH BeHTpaJlbuble OTJebI oTcyTcTByeT. M3yyaa nmonepedHble 
Cpe3bl MOXKHO BHJeTb, YTO OCHOBHAA, OKOMOXOPMasIbHadA MaCCa MBILICUHBIX BO- 
JIOKOH pe3KO OTMHYAeTCA OT MOBEPXHOCTHO PaCNOJOKeHHbIX COKPATMMbIX 3JyIe- 
MeHTOB (puc. 1). 

Toscrbie WeHTpasIbHble MHOCHMMIaCThl HMelOoT MomepeyHuK 37X61 »p »¥ 
NJOTHO MpHvierawoT Apyr K Apyry. KpoBerocuble cocyAb MexKAy HAMA BCTPe- 
yaorca peqko. Mpiueunble 91@MeHTLI COXepKaT OYCHb MAO CapKONMAa3MbI 
MHOrO MHOMHOpHI, KOTOpble CBOOOAHO pacnomaraioTcA mo BCeMy HX OObeMy 
‘lmpa — MpeHMYWeCTBeHHO OBaJIbHbIe WH Jle%KaT MO OKPYXKHOCTH BOJIOKOE 
(puc. 2). B npoTruBoncnoxKHocTh STOMY TOHKHe Nepudepnyeckue CoKpaTHMBIe 
2JIEMeHTHI HMeIOT 18 x 22 » B MoMepeyHuKe H pacnowoKewkb! pbrxso. Mex Ly HUME 
BCTpedaeTCA MHOFO KPOBeHOCHHIX KallMJIApOB. Camu BOJOKHa XapakTepH: 
3yl0TCA OONIMEM CaPKOMNAa3MbI WH MaJIBIM KOJIM4eCTBOM MuOoduOpHsN, MpHyen 
moceqHHe JlexKaT B MpOTOMa3Me NAOTHBIMH MyyKamy. Sapa oKpyrvibl u pas 
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PUC.S Puc. 4 


Puc. 1. Tlonepeynpi cpe3 uepe3 MyckyvlaTypy XBocTa rovioBacTuka. PKuAKOCTb 
Bacrorouxuna. Ilapadun. ?Kesesupii rematokcuuH. 80 


Puc. 2. IIpofombublh cpe3 yepe3 WeHTpaJIbHble HETOHHYeCKHe BOJIOKHAa. LleHKep- 
dopmon. Ilapapun. 7Kenesupi rematoxcuuH. 400 | 


Puc. 3. TJpozombubili cpe3 uepe3 nepHdepHueckue ToHHYecKHe BOJIOKHa. Llenkep- 
dbopmo. Tlapadun. )Kenesnpiit remaToxcuuH. 900 X 


Puc. 4. Tpogompupii cpe3 yepe3 OKOJIOCeNTa/IbHyI0 YaCTb TOHHYCCKHX MBIILILL. 
\Kuykocrp Bacrorouxuna. Tapadun. PKenesupili remaTokcuHH. 400 


ILAH, rt. 147, Ne4 


MellaroTca Coulee WeHTpabHo (puc. 3). Takxxe HeoOxoquMo Jo6aBuTb, uTO Np 


{HaIM4HH MHTO30B Ha CTafuH aHada3bl B NepudbepuyecKuxX MMOCHMIIaCcTaXx 


BepeTeHa paciosaratorca, Kak MpaBUJlo, No yruiom B 30—40° k ocu BooKHa, 
Tora KaK B IeHTpaJIbHbIX OHH B3aMMHO MapaJiJIeJIbHbI. 
M3 clelaHHoro MopdoulorMyecKoro OMMCaHHA MOXKHO 3aKJIOUHTb, YTO TOH- 


iKue NepudepuyecKhe 3/IeMeHTHI, OoraTble CapKoMa3Moli HM GeqHbIe Muod@uOpuA- 


) 


JlaMU, ABJIHIOTCA TOHHYECKHMH, a TOJICTbIe WeHTpPaJbHble, Cofep%Kalilue MHOrO 
MHO@HOpHII HM MaJIO MpOTOMMa3MbI, NpescTaBAIOT Cobo BOOKHa HeTOHHYe- 
ckoro THMAa. 

@opmyvla NonepeyHol ucuepuyeHHOCTH Y MbILIeCUHIX 3/1eMeHTOB OOONX BHOB 
o6prmHo 1 — A — HU. Vapenxa setpeuatotca nonocku C. Mo KomuyectBy xpo- 
MaTHHAa Apa HaOOAaloTCA NpeHMYLWLeCTBEHHO ABOAKOFO THIIa: CBeTIIbIC, MY3bI- 
peBHAHbIe, C XOPOWO BUAMMbIMH ApbIlKkaMM HM TeMHbIe, conep allie OouIbloe 
KOMYeCTBO TIbIOOK “XpoMaTHHa. 

Mexyly MbILWeYHbIMH CefMeHTaMH, KOTOPble BOKPyr XopybI oOpa3y1or m0- 
foOve BOPOHOK, HaXOAATCA TOHKHe MpocMohku CenTabHOH TKaHu. K KoHLLy 
XBOCTa CeNTbI CTaHOBATCA WMpe, a CefMeHTbI, MOCTeMeHHO CyxKasicb, pacma- 
HatOTCA Ha OTJeJIbHbIe MbIWeUHbIe MYYKH, KOTOPble alee HCTOHYAaIOTCA. C yMeHb- 
IleHHeM BeJIMUHHbI STHX NYUYKOB B KaylaJIbHbIX CefMeHTaX KOJIMYeCTBO MexKITyY- 
KOBOM COeJHHUTeJIbHOH TKAHM Bo3pactaeT. Bewuble CapKoNMa3MOH WeHTpaJIbHbIe 


MBILUeUHbIe SJIEMeCHTbI MOCTeMeCHHO HCUe3aIOT, 3aMellLahCbh TOHKHUMU nepudepu- 


yeCKHMH BOJIOKHaMH. 

MoxkHo C yBepeHHOCTbIO CKa3aTb, YTO NOCKOIbKY NPOH3OLII0 PyHKUHOHAab- 
Hoe pa3eleHHe TyJIOBHUIHOH MyCKYJaTYPbl %MBOTHOTO Ha MBILIIIbI, CHJIbHO 
w3rvOarollve TeO, HW MbILIMNbI, «MOAepKHBaOllHe» ITH M3BHBbLI, TO HEMAHYeMO 
NOCe€AHUMH JOJIKHbI CTaTb MBILMeYHbIe CTPYKTYPbI, PacuomoXeHHble MO MepH- 
cbepuu TyoBuua. Takad PyHKUMA AOMKHA Oblia 3akKPeNMTbCA HMeHHO 3a MO- 
BeEPXHOCTHBIMH MbIIMaMH MOTOMy 4TO HanOosee YasIeHHbIM MbILIeCYHbIM BO- 
OKHaM Jierue yepxKaTb B1acTHYeCKYy!O XOpjly COrHYTOH, YeM 3IeMeHTaM, He- 
MocpeACTBeHHO K Hel TpuvierarouluM. PacxomeHHe B OCOOeHHOCTAX (byHKWHH 
3THX BOJIOKOH BbISBaJIO HBepleHTHOe Pa3BUTHe B HX CTPOeHHH. 

Y MMHOrH, HbIHe XKUBYUWero MpeACTaBUTeIA apXaw4eckoH rpynnbl Kpyrso- 
poTHx, omucaua (°,°) MpHMUuTHBHaA OpraHusalluA TYMOBHULHOH MyckywlaTypbl, 
ype3BbluaHHO CXO%KaA C OMMCAHHBIM BbIllle CTPOCHHeM MBILLIM rosOBacTHKa. ITO 
CXOJCTBO pa3pelllaeT BbICKa3aTb NOJOHKeHHe, YTO HAIMUMe B IPOBH3OPHOM opra- 
He rouloBacTHKa — XBOCTe JBYX Pe3KO Pa3JIHYHbIX THMOB COKPaTHMBbIX 3JIeMeH- 
TOB, He OOocOGOJICEHHBIX B CAMOCTOATEJIbHbIe MBILUbI, ABJIAeTCA THCTOMOrMYeCKOH 
pekanuTyauuen (7°) kakuX-TO OYeHb JaBHHX CTaqu pasBuTHA. BnowHe Bo3- 
MOXKHO, UTO HOCHTeEJIAMH ITHX JPeCBHUX CTaMH TKaHeBOH SBOIOWMU OblIM MpoTo- 
kpannatp (1). B ocHoBe 9TOH pekanNHTyJAUNH, OYeBHAHO, JI@KUT eJMHCTBO 
dbyHkUuu Ha 6a3e OOlleH cpelb OOuTaHHA. 

IIpu u3syyeHHu cpe30B, Mpou3BeeHHbIX Yepes TOHHYeCKYIO MYCKYsIaTypy 
(puc. 4), YaCTO MOXKHO 3aMeTHTb BeTBeHve BOJOKOH. IlocneqHHe np noAxoye 
K CellTe OOBIMHO pase AIOTCA Ha [Ba OTPOCTKA, KOTOPble CodepKaT Apa u Oob- 
ioe KONMYeCTBO CapKonua3sMbl. MuoduOpuibl HayHHalOTCA B HUX Ha H3Be- 
CTHOM yJaJleHHM OT CeNTasIbHOrO KOHIa BoIOKHa. Mexyy oTiebHbIMH Mepue- 
PMUeCKHMH MBILLeYHbIMH 3JIEMeCHTaMH MOXKHO TaK?Ke OOHAPYXHTb TOJICTHIe Me- 
PeMbIUKH MpoTomasMbl. Takwe aHacTOMOSbI MOryT ObITb 6e3 MuodHOpu, HO 
MOryT MH COJepKaTb AOBObHO TOJCTHIe MHOPHOpMIAPHbIe WYYKUH, MepexosA- 
ive H3 OHOTO BOMOKHAa B Apyroe. IloqoOHoe cTpoeHHe COMaTHUCCKHX MBILIIL 
ONMCbIBaIOCh H ApyruMu aBTopamu. Tak, HallpHMep, Obl0 OOHapyxXeHo CeTe- 
BUHOe CTPOeHHe MoMepeyHOMOMOCAaTIX MbIIMeUHbIX BOJIOKOH B ASbIKe JATYL- 
Ku (17); B KyAbType COMATHYeCKHX MbBIII KPOJIMKOB NOKa3aHa BO3MO2KHOCTb 
oOpasoBaHHA aHaCTOMO30B MeXY OTACIbHBIMH MHOCHMMIacTaMu B Mpoltec- 
ce ux pocta (7%). 

O6o06mat NoyYeHHbIe JaHHble MOXKHO CKa3aTb, YTO B CBASH C OOMeli cpeqort 
oOuTaHHA KPYTJIOpoTHle, pbIObI HW JIMUMHKH amuOutt o61ayaroT B OOllem M0106- 
HO MOCTpoeHHOH CerMeHTHPOBaHHOM TYJIOBUINHOH MycKkyJaTypolu , KOTOpaA Cco- 


11 TAH. 1, 117, Ne 4 705 


CTOMT M3 MbIIMeUHbIX BOJIOKOH TOHHYeCKOrO HM HeETOHMYecKOro TuMa. Takne ct 
KPaTHMble 3/ICMeHTbI XapaKTepH3YIOTCA pe3KOH WuBepreHTHOH AudpepeHur 
posKoH. [locnequaa, OYeBHAHO, HAXOAMTCA B CBA3H C TeM, YTO BO BpeMA ABH XK 
HHUA 3STHM BOXHBIM XKHBOTHBIM MPHXOAMTCA MpeOoeBaTb COMPOTHBJIeHE 
TAKeMOH WH MIOTHOH cpebl; MOITOMY TaKOe pe3KOe JMBepreHTHOe Pa3BUTH 
3JIEMCHTOB COMATH4CCKHX MbILLL MOXKHO Ha3BaTb BOAHbIM THNOM TKaHeBOH Aud 
epeuWupoBKH. 


Kpacnospcekuit Tlocrynusio 
rocyapcTBeHHbIt MEMHUHHCKHM MHCTUTYT 30 VII 1957 


UWHMTMPOBAHHAA JIMTEPATYPA 


1A. A. 3aBpap3uu, Kype rucronorum u mMuKpockonuyeckoH aHnaTomun, 1936 
aE Kn KeVaK OuBs Viceneqopanua O TOHYce CkevieTHBIX MBI, 1956. ® A. H. Cry au 
ChKAMaH AG ePeaG 


TPpuHraHoBa, BoccTanoBuTembHble MpOUecch! B CKeMeTHOH MYCKYy.aTypeE 
105). Se Ba He ex. 
) 


HCuHA, Coop. tamatH akan. A.A. 3aBpap3uua, 1948, crp. 147- 
NPs OIC Ca vil bl Hime 8B, JIAH, 112, N56, 1116 (1957). *® I. M. Jlutesep, JAH 
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Morphol. Jahrb., 21 (1894). ® F. Maurer, Handb. Vergl. exper. Entwickl. Wirbeltiere 
1906. 1° A. M. BacwTrouxuu, Tp. BoeH. mopcx. meg. axan., 5, 4. 1 (1945) 
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A20Ba, Tes. 20K. 3 BeecowoaH. cbe3a aHaT., rucTow. H 9MOpHor., 5—11 viona 1949 r. 
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TPHCTOJIOVH fA 


Tl. M. MAXQKYPA 


HEKOTOPbIE YEPTbI CTPOEHHA KPOBEHOCHbIX COCY)IOB 
MJIEKONMTAFOLUKX WH NTHW HW ®AKTOPBI, 
_ WX ONPEEJIAIOUINE 


(ITpedcmaeaexo axademuxom H. H. Llmanveaysenom 8 VIII 1957) 


B HacToslllee BpeMA MBI He pacnoularaeM JocTaTOuHbIMH CBeJeHHAMH Mo CpaB- 
|HHTeJIbHOH THCTOOrHH coc yMHCTOH nepndepun NOSBOHOUHBIX. B To ke BpeMA 
OTCYTCTBHe TaKHX CBeeHHH ABJIAeCTCA OHOH M3 TIaBHbIX NPHYHH, MellaroulHx 
NOCTHYb CYWIHOCTb ABJICHHH TeMOAMHAMHKH MM BCX CJIOX%KHbIX MeXAHH3MOB, 
(CBA3AHHBIX C Helo. B 9TOM COOOWMEHHH H3aralOTCA aHHble O CTPOeCHHH HEKOTO- 
/PbIX COCYOB Y MJICKOMMTAIOWNX H NTHIL; OMHOBPeMeHHO CJleaHa NOMbITKa (PyHK- 
UMOHaIbHOrO OObACHEHHA THCTOJOPHYeCKHX CTPYKTYp COCYMCTHIX CTeHOK. 

Hamu uccieqoBaHo CTpceHHe MieyeBolH apTepuu 4 BeHbI 19 MneKonUTatO- 
mux u 9 NTH, NpHHawexallHX K Pa3/IH4HbIM CHCTeMaTHYeCKUM FpynnaM Hu 
OTH4AIOWAXCA SKOJOFMYeECKOH XapakTepHCTHKOH u O6pa3om %*Ku3Hu. YuacrKu 
CocyOB BbIpesasIHuCb B CpeqHeH TpeTu nvieya. PuKcalluaA — B CopMasmHHe u 0 
Uenkepy; 3a1%BKa NapaduyoBad; OKPacka NPOM3BOAHAaCb PeMaTOKCHJIMH-303H- 
HOM, OPCeHHOM, pesoplHH-pykKcuHom wv no Mannopu. Tnapyoe BHuMaHHe ObIJIO 
yleneHO H3YYeHHIO CTPOCHHA WH COOTHOCHTeILHOFO Ppa3BHTHA MbILLeYHO-3/1aCTH- 
yeCKOFO OCTOBA apTepHii WH BeH. OJHOBPeMeHHO ONpedes AOCb COOTHOLUCHHE TOJI- 
WMHbI CTCHKM COCYa HM WHaMeTpa eFo MpocBeTa, TOJMLMHbI CTeHOK apTepHH H 
OJHOUMEHHOH BeHbI, TOJILLMHbI OOOMOYeK CTeEHKM OJHOK HW TOM Ke aptepuu. Ha- 
pany c rucTOCcTpyKTypoH JaHHble STHX H3MepeHHH UCNOMb30BaHbI LIA ompe- 
JleseHuA MOULHOCTH Cocyja, ero VN RH OBS IEHOM XapakTepucTukKn. JTuametp 
cocyoB ompeemssca no cnoco6by Mode (') 4 myTeM BbIUHCIeHHA CpeqHero apudp- 
MeTHUeCKOFO H3 HeCKOJIbKHX MpomepoB. M3MepeHne TOJIUIMHbI CTeHOK cocyya 
MW ee COOMONeK MPOH3BOAKNOCb C NOMOLLbIO OKYAPMHKPoMetTpa. 

B mpollecce uccyeqoBaHHA OTMeYeHbI Pa3sJIHYHA KaK B COOTHOIWeHHAX TKa- 
HEBbIX 3JIEMeHTOB BHYTPH BCeH CTeHKH COCya MW OTYACTH KaxKMOro ee COA, TAK 
M B COOTHOLWIeCHHAX MAaKpOaHaTOMH4eCKHX CTPyKTyp. BbisicHeHo, 4TO Cocy Jbl 
ONHOH u TOH %Ke aHaTOMHYeCKOH OOMACTH HMeIOT OTJIHYUMTeIbHbIe OCOOeHHOCTU 
B CTPOeCHHH He TOJIbKO Y NpeACTaBHTeeH Pa3JIHYHbIX KaCCOB NO3BOHOUHBIX, 
HO HW Cpeu mpefctaBuTeseH Oomee y3KHX CHCTeMaTHYeCKUX rpynn. Conocras- 
JI@HHE CTPOCHHA KPOBeHOCHbIX COCYOB NTHIL MH MMeKONMUTAIOULAX MOKa3sbiBaerT, 
WTO OHH pasJINualOTCA Mexy CoOOH cBOeH MopdosiorMeH He MeHbllle, YeM NTH- 
bl OTMMUAIOTCA OT MJICKOMMTAIOWLAX PANOM (Pu3noMOrHYeCKHX OCOOeHHOCTeH. 
Bombuiaa yactoTa CeplueOueHus, JbIXaHUA, Coulee BbICOKaA TeMMepaTypa Tela 
Y IITHIL TOBOPAT O HapacTaHUH OOWeH AKTHBHOCTH H OJHOBPeMeHHO OO ycCKopeH- 
HOH WHpKYJIAWMH KPOBH, a 3Ha4HT H OO ycHJIeHHH MeXaHH3MOB, ee OOecmeyun- 
Baroulnx. IlosTomy apTepHH HM BeHbI MTHIL HMeIOT CTEHKH OTHOCHTeEIbHO Coulee 
TOVICTbIC, HeKeH CocyAbl MaekonuTaoulx. MccneqopaHuble cocyfAbl NTH 
NOCTPOeEHbI B OCHOBHOM MO MbILeYHOMY THMY, H OCHOBHaA Macca MX CTeHKH 
IPeACTABeHA MbILeCUHOH CpeqHeH OOOMOUKOH, YTO pe3sKo OTMMYAeT COCYAbI NTH 
IT TAKOBLIX MJleKOMUTaIOWHXx (puc. | wu 2, cM. BKseHKy K cTp. 702). 

OrauuHs B CTpyKType H MOLIHOCTH COCYOB 3aMeTHbI TakxKe HW Y MpecTa- 
3HTeel OLHOFO H TOro %Ke Kacca. Cpequ MJeKONMTAaIOWUX, HampuMep y PopM 
Joulee TMOJBHXKHBIX (KOCYIA, XopeK, JMCHIa, KOWKa, TYWIKaHuNK), TOJMHHa 
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cTeHKH apTepuu cocTaBsseT 1/;—1/, WMaMeTpa ee MpocseTa. XoTA aacTHye- 
CKHit OCTOB HM BbIpaxKeH MO-pa3HOMy B CTeHKe Cccyfa, y BCeX y HUX TwieveBaA 
apTepHA MOCTpoeHa MO MbILleYHO-S/1aCTHUCCKOMY Tuny. OcHOBHaA macca CTeH~ 
KH apTepHH MpesCTaBseHa MbILUeuHOK CpeqHelt OOO/OUKOH. J|uameTp BeHbI y 3THX) 
XKUBOTHBIX B 14—16 pa3 Ocuble TCJIMMHbI ee CTEHKH, KOTOPad B CBOIO ONepe Bb 
papHa 1/,—1/, TO/MMHbI CTeHKH apTepHu. 

Y ponKa, coOaku-BoIKa, CHOTOBHAHOH CcOakH THI CTpoeHHA COCcyJOB: 
OCTaeTCH MbIIMeUHO-21aCTHYeCKUM, HO KOJIMYECTBO 3/IAaCTHYCCKHX BOJIOKOH 
B CpelHel OOoOUKe YBeIMYMBaeTCA MO CpaBHeHHIO C CocyAaMu MpebIyWAx 
XKMBOTUBIX. M3meHstoTca TakxKe MW [pyrve Moka3saTeH MOLLHOCTH COCYJOB.i 
CooTHolleHHe, HanpuMep, TOLINHbI CTeHKM apTepHu WH AMaMeTpa MpocBeTa paB~ 
Ho y Hux !/;, MaMeTp MIpocBeTa BeHbI B 17 pa3 MpeBOCXOUT TOMIMMHY ee CTCH> 
Ku. Y o6e3sbAn (Oa6yuH, pesyc, WMMMaH3e) KOJMYECTBO S9aCTHYCCKHX BOJIOKOH! 
B CTeHKe apTepHH BospactaeT elile Oosblle, Tak YTO OHA MpHoOpeTaeT SMaCTH 
YeCKO-MBIWeYHbIM THM cTpoeHud. IloKa3aTejib OTHOWIeHHA MOLLHOCTH CTeHKH 
K JMaMeTpy MpocBeta B apTepHAX OOe3bAH TaKOH Ke, KaK HW Y XHIULHBIX, OMHAKO 
B BeHaX OH CocTaBssAeT 1 : 30—40. Menbllad MOULHOCTb BeH CBA3aHa Y O0e3bAH,, 
MO-BUMMOMYy, C Jla3atOulHM OOpa30M %KH3HH, MpH KOTOPOM YCJIOBHA OTTOKA| 
KPOBH OT PpYAHbIX KOHeYHOCTeH OyAyT HHbIMH, YeM Y Ha3eCMHBIX YETBEPOHOFHUX.! 

Y >KMBOTHBIX, MeHee MOJBHXKHbIX, MOKa3aTeJIH MOLLHOCTH COCYROB pe3KO 
oTHUHEI. Tak, y CypKa Hw MefBe4A TOMMMHa CTeHKH apTepuu paBHa '/,, a y 600- 
pa u mydstona 1/, JuameTpa mpocBeTa; 3aMeTHO yBeIM4YeHO KOJHYeECTBO 3/1a- 
CTHUeCKHX 3JIEMCHTOB B CTeHKe apTepHu, a B apTepuu OoOpa OHH ABHO TIpe- 
o6malaioT Hay MbIweqHbiMu. Juamerp mpocBeTa BeHbI B 20—25 paz Oovbille TOM- 
ULMHbI ee CTeHKH, KoTOpasd B 3—4 pasa TOHbIe CTeHKH apTepun. Y dopo, ellie 
MeHee MOJ)BY2KHbIX (OBIa, CBHHbA), MWeyepad apTepHA uMeeT XapaKkTepHbli 
91aCTH¥eCKHH THI CTpOeHHA M MOUTH JIMWeHa MbBIIeYHbIX 3JIeEMeHTOB. 

Ene verde BbIpaxKeHbl passM4uA B PAY uccaeAOBaHHBIX NTH *. Y opsiana 
wv rpaua mueyeBad apTepHA MocTpoeHa Mo MBILeYHOMY THMY C OYeHb MOUHOM 
cTeHKOH, 3/, TOJUIMHbI KOTOpoli oOpa3yeTcA 3a CYeT MbIWeuHOH CpeqHel 060- 
nouku. ToulluHa CTeHKM apTepHu MOUTH paBHa NonepeyHuKy Mpocserta, y Mule- 
KOMMTarOUlMX 2Ke OHA HH B OJHOM Culyyae He MpeBblllaia*/; pasMepoB WHaMmerTpa. 
JivaMeTp BeHbI He Ooslee eM B 7 Pa3 MpeBOCXOJUT TOJMMHY ee CTEHKH, TOra 
Kak Y CaMbIX pe3BbIX MJICKOMMTAIOIMX HX OTHOWeHHe CocTaBsAsO | : 16. Ona- 
CTHUCCKHE ZIEMEHTHI B CpeqHelt OGo0UKe Cocy0B NouTH oTcyTcTBy1oT. Y mpo- 
CHHKM MW UWIMJIOKJIOBKH NMOKa3aTesIH MOULHOCTH apTepHH H BeHbI 3HaYHTeJIbHO 
MeHblile. OTO 3aMeTHO HE TOJbKO MO YMeHbILCHHIO OTHOCHTEIbHOH TOJILMHBI 
CTeHKH COCYNOB, HO H MO HapaCTaHHIO KOJIMYeCTBaA 3JIACTHYeCKHX 9JIEMCHTOB 
(MbILUeEYHO-31ACTHYeCKHH THI COCYOB C BbIPaxKeHHbIM OCTOBOM B CpeHel 060- 
youke). Y JlOMallHHX YTKH, TycA WH KYPHIbI MeveBble KPOBeHOCHbIe COCYABI 
elle Oojlee yCTyMaloT MO MOMLHOCTH CocyqaM WuKuX nTHu. Anas rucTosoru- 
qeCKOFo CTpoeHHA TyIeveBoH apTepHH M BeHbI Y JOMalHHX Tyce pa3Horo Bo3pa- 
cTa yOexqaeT Hac B TOM, YTO B CaMOM MOJIONOM BOSpacTe COCyAbI JOMAaUIHHXx 
IITHY, MO BC€M NOKa3aTeJIAM HHYeM He OTIHUAIOTCA OT COCYNOB AMKMX MITHIL, u 
TOJIbBKO C BO3PaCTOM 3aMeTHO YMeHblllaeTCA UX MOlHocTb. Mubmu cioBaMu, 
3]\eCb KaK Obl BbICTYMaIOT ABJICHHA PeKaNHTYIAUHH B OHTOFeHe3se MpH3HaKOB 
QUKHX MpeAKOB, yracalollue 3aTeMBCBA3H C MHbIMH YCJIOBHAMHM BOCHMTaHHA. 

Y THU, NoTepABLIMX CNocoOHOCTb K MoueTy (MMHTBHH, Hany), MieveBble 
apTepHA H BeHa TaK2%Ke HHBOJIOMPYIOT, TepAA B MOLWLHOCTH, MO CpaBHeHHWO C Co- 
cyaMu JleTaIoulMx MTHIL. 

CreloBaTesIbHO, CTpyKTypa WwleuveBLIX COCYOB, THM HX CTPOeHHA MH MOIII- 
HOCTb ONpPefesIAIOTCA AKTHBHOCTbIO XKUBOTHOTO B IWesOM HM OCOOeHHO AKTUBHO- 
CTbIO (MOABH2KHOCTbIO) HX TpyAHbIX KOHeuHOCTeH. TneyeBble cocybl ABMAIOTCHA 
JIMUb YaCTHBIM IIPHMepoM OOULeH 3AKOHOMepHOCTH, O eM CBHeTeIbCTBYIOT JaH- 
Hble ApyruxX UCCefoOBaTeNeH, KOTOPble H3y4aIu CTPOeHHe OTACMbHEIX COCYOB 


* B oTim4ve OT MIeKOMMTAIONIMX, Y BCeX HCCMEAOBAHHBIX NTH COCYAbI UMeIOT c1a60 pasBH 
TbI€E BHYTPeCHHIOIO HW HapyXHYIO 31aCTHYeCKHe MeMOpaHbl, CTeEHKH HX COJepxKaT Oompuioe KOMM 
YeCTBO HHTPaMypaJIbHbIX COCYOB HM HePBOB; BeHbI OTMMYAIOTCA OeAHbIM KlalaHHbIM anmapaToM 
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BOTHBIX MH YeOBeKa B CBA3H C Pa3IHUHBIMH YCJIOBAAMH KpoBOOOpalile- 
it (°°). Uro xe KacaeTCA BOSpaCTHBIX OCOOeHHOCTeH CTpoeHHA cocyyoB, TO 
cleOBaHHA psa aBTopos (°**) moKa3bIBalOT, YTO C BO3PaCTOM H3MeHAeTCA 
OCHOBHOM MOLJHOCTb CocyfoB M UX KalMOp, a He Tu cTpoenua. Tlogzo6ny10 
PTHHY MbI HaOOAaiM Ha MeveBbIX CocyfaX JoMallHero ryca. Hayo nona- 
‘Tb, UTO B OHTOreHese Ha (POPMHPOBaHHe COCYAOB OKaSbIBaeT BUINAHMe CUsH- 
hcKaA AKTHBHOCTb HHAMBHYYMa, paBHO KaK B CPaBHHTeJIbHO aHaTOMHUeCKOM 
Wty CTPOCHHe KPOBEHOCHBIX COCYOB 3aBHCHT OT OO6pa3a 2%H3HH 2KHBOTHOrO. 
IIpsamyto 3aBHCHMOCTb OT OOWeH aKTHBHOCTH 2KMBOTHOFO MOKa3bIBaeT TakrKe 
MOULHOCTb CepAlla, efo Bec MO OTHOMEeHH1O K Becy Tela. Jlaxe BHYTpH OHOTO 
Ja 2XHBOTHBIX, HO CpeqH MpelcTaBuTelel PasIHYHbIX MOPO, OTMMYAIOWAXCA 
oeli Pe3BOCTbIO, OTHOCHTeJIbHbIi BeC Cepflla NOLBepxeH GoubWIMM Koeba- 
am. Y jolWayel WaroBblxX NMOpod, HaMpuMep, Bec CepAa 10 OTHOWIeHHIO K Becy 
a coctaBseT 0,6%, a y Mopon pbICHCTEIX HM CKakoBbIx 1,04%. 
PaccMaTpHBad KPOBeHOCHbIe COCYAbI MJ€KONHTAIOWMX HM MTHIL, Mbl OTMeTH- 
, uTO Y MpefcTaBuTeseH POJCTBeHHbIX py ecH WH OTMe4aeTCA CXOJCTBO 
CTPOCHHH COCYOB, TO OHO CKOpee KacaeTcaA OOIero THMa UX CTPOeHHA, a HE 
YHKWMOHAIbHOrO COCTOAHHA. DyHKUMOHAIbHOe COCTOAHHE KPOBeHOCHO! cH- 
eMbI OlIpedesAeTCA He MpPOCTO POACTBEHHbIMH CBA3AMH, a CTeMeHbIO PYHKIMO- 
‘aIbHOM AKTHBHOCTH XXHBOTHOTO. OTO elle pas TOBOPHT O TOM, YTO KPOBeHOC- 
yio CHcTeMy CJleyeT pacCMaTpHBaTb He Kak MaccHBHOe J0xe (*4,"°), a Kak 
IOXKHIM MeXaHH3M, OOeCHeYHBaIOLLHH ONpeNeeHHble YCNOBHA TeMOAMHAMHKH. 
‘aKMM IWeJIAM CJIYKHT HE TOJIbKO THI BeETBJICEHHA COCYOB, (POpMHpoOBaHHe aHa- 
TOMO30B, KOJIJaTepaJIbHbIX MyTeH, COCYAMCTHIX ceTelH HW ClWeTeHHH, HO Tak2Ke 
aCTOapXHTeCKTOHHKa CTe€HKM COCYOB CO BCeMH ee HIOAHCaMH H MHHepBallHoH- 
bBIMM T1pHOopamu (1°). Manetume cABHrH B YCIOBHAX KPOBOOOpalleHuA JOI*K- 
BI, MO0-BHJMMOMY, BbI3bIBaTb H3MCHEHHA B CTPYKTYpax, H HaoOopor. 

B 3akioueHHe CYHTaeM YMeCTHbIM KOCHYTbCA HeKOTOPBIX O6O3HAYeHHH, 
OlleqWIMxX B THCTONOrHYecKyIO JIMTepaTypy, HO He BMOUHe COOTBeETCTBYIOWIUX 
e€HCTBUTeIbHOHM CTpyKType cocyfoB. Hecmorpa” Ha BClO HCKYCCTBEHHOCTb pa3- 
@JICHHA CTCHKH COCYOB Ha OGOOUKH, ObWIO Obl Bce Xe Ooee MpaBHJIbHO 
HYTPeHHIOIO H HapyXKHylo alacTHyeckHe MeMOpaHbl PpaCCMaTPHBaTb B COCTAaBe 
peqHei O6070UKH, MOCKOJIbKY OHH ABAIOTCA TIaBHbIMH COCTaBHbIMH YacTAMU 
€ 9lacTH¥ecKOrO OCHOBaHHA. 

OGdulenmpuHATOe Ha3BaHve «apTepHA CMelaHHOrO THMa» BCJIeACTBHe CBOeH 
leompesesIeHHOCTH HHYero He TOBOPHT O CTpyKType cocya HM, eCTeCTBeHHO, 
} ero reMOJMHaMMyecKOH aKkTHBHOCTH. B uHTepecax Oosee YeTKOH Wuddepexn- 
Waluu COCY LOB GbiI0 ObI Wesecoobpa3Ho YNOTPeOATb BMeCTO OOO3HAYeHHA «CMe- 
WaHHbI THM» Apyrve OOO3HayeHHA: MbILWeYHO-9NacTH4eCKHH, WIM SacTH4e- 
KO-MbIIe4HbIH THM apTepHH —’B 3aBHCHMOCTH OT IIpeoO/1aqaHHA COOTBETCTBYtI0- 
MX 3JICEMeCHTOB B €€ CTEHKE. 


Mucrutyt 30010rnk Mocrymusro 
Axaylemun Hayk YCCP 2 VII 1957 
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Jioxsagnp AkajeMum Hayk CGGEe 
1957. Tom 117, Ne 4 


TrHCTOJIOIH; 


3. H. MOMOBA 


K BOMPOCY O COCTOAHHH BOJIOKHUCTbIX CTPYKTYP PbIXJION 
COEJMHUTEJIBHOH TKAHH MPH ACEMTHYECKOM BOCTIAJIEHHH | 


(IIpedcmaeaeno axademuxom H. H. Ilmaanszaysenom 31 VII 1957) 


ViceneqopaHuio BOCcHasIHTebHOrO HOBOOOPa3s0BaHHA COeCAMHUTeMbHOH TKaH. 
B HOPMe HM PH pa3JIMYHbIX 9KCMNCPHMeHTAbHbIX YCJIOBHAX NOCBALLEHbI MHOTC 
yHcleHHble padotpl ((* *) Hw Ap.). 

Cilefyet OTMeTHTb, OHAKO, YTO eC PeaKUMA KETOUHBIX SEMEHTOB COeTH 
HUTeJIbHOH TKaHH MpH acelTHYeCKOM BOCIasleHHH U3yyeHa NOCTATOUHO XOPOLIC 
TO H3MCH€HHA BOJIOKHMCTHIX cTpykTyp ee MeXKYTOUHOPO BelleCTBAa H3YYeHb! HE 
gocratouno. Hmerorca padorni (',”,°,°), cormacHO KOTOpPbIM B HavaJIbHOM CTaqH 
acelTHUeCKOrO BOCNaJIeHHA MpOWCXOAMT H3MeHeHHe KOJJIaPeHOBbIX BOJIOKO. 
MW OOpa30BaHve aprupoOdHJIbHbIX BOJIOKOH, MO3qHee NepexOAAWMX B KOWWNAreE 
HOBBIe. 

B jocrymHoH HaM JIMTepaType MbI He Hall JaHHbIX OTHOCHTEIbHO CC 
CTOAHUA AprHpodHsbHbIX WH 21aCTHYeCKHX BOJIOKOH Ip acellTH¥eCKOM Bocma 
JIGHHH B pbIXJIOH COCQHHHTeIbHOM TKaHH. 

letb faHHOH paOoTbl — MpoculeqHTb COCTOAHHe BOJIOKHUCTbIX CTPYKTY] 
Ha HeKOTOPbIX cCTaquaX acemTHueckoro BocnajeHHA. JIA OMbITOB HCHOVJIb 
30BaHbI 25 OeJIbIxX Bea Nene BecomM oT 90 yo 150 rT B_ Bospacr 
3,5—4 mec. 

AcenTu4ecKoe BOCTIaJICHHe BbI3bIBAJIOCb BBE CHHEM NO KOKY KUBOTA CTEPUJIE 
HbIX Ie JIOAAMHOBbIX MvIaCTHHOK. JK HBOTHbIe 3aOuBasIHCcb Yepe3 6, 12 uac., 1, 2 
3, 4,5 10 cyTok or Hauana Bocnanenua. Ja rucTtouorMyecKkoro HCCeAOBaHH. 
OpayICb We OHAMHOBbIe MaCTHHKH C OKpy>Kalolleh HX TKAaHbIO, PHKCHPOBaJHC 
B noforpetom 10% QopMaJINHe, 3aJIHBaJIHCb B WeJJOKLHH-Napaduk HW packJia 
AbIBAJINCbh Ha Cpe3bl TOJIMIMHOH 7,5 »p. Kpome Toro NPHFOTOBJAJIHCb HW MJICHOUHBI 
ipenapatTbl H3 pbIXJIOH COCMHHHTeJbHOH TKAHM BOUM3H OT OYara BocnaNeHHs 
IIpenapartbl okpauimBasucb no Mansopu, opceHHoM, no Baxu-In3ony u cepedpr 
JiMCb 10 MeToxy Puo-loprera. 

Yepes 6 uac. oT Havana acenTHYeCKOrO BOCMaJIeHHA PbIXJIaA COCAHHHTEUE 
Had TKaHb B OUare BOCNAaJIeHHA MpONuTaHa OTeYHOH KUAKOCTHIO. BoKpyr Led 
JIOMAHHOBOH MlaCTHHKH yoke HMeeTCA ACHO BbIPAKeHHbIN JIEHKOWMTAPHbI Bas 
a B cOceMHHX C O4arOM BOCNaIeHHA yuacTKax — Oo/bWoe KONMUECTBO Jer 
KOUMTOB. B ouare BOCNaJIeHHA APrHpOHJIbHbIe BOJIOKHA BLIABHTb He yjlaeTcs 
Tlo-BuquMoMy, OHH NepeXxOAAT B GKHAKY!Oy (azsy CBOerO CYyMLeCTBOBaHHA Hi TE 
PAIOT CICCO6HOCTb HMIIperHHpoBaTbes cepeOpoM. QacTHyeckve BOJOKHAa MY1 
HOBaTbIe, H YacCTO BHANbI JIHWb HX OOPbIBKH. Tak Kak 91aCTHYeCKHe BOJIOKH 
oOaqaioT 6ONbUIOH XHMHYeECKOH YCTOHNHBOCTbIO, TO BNOJHE BO3MOXKHO, UT 
yacTb AX JereHepupyeT MpH BOCMaNeHHH, a Apyrhe TOMbKO TepsxoT cnocol 
HOCTb OKPallMBaTbcA OPCeHHOM. KosareHOBble BOJIOKHA Jl@%KAaT PbIXJIO H YTOS 
ieHbI. B HUX XOPOLO BUAHI OTAEbHbIe PHOPHIJbI, IPHYEM HECKOMbKO UOpU 
WM flake OTJelbuble MHOpHANbI OTeIAIOTCA H3 OOWeroO NyyKa A TepsAIOTC 
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PUC.I Puc. $ 
Pare. 1. 6-yacopoe BocnaseHne. Pa3yeneHHe KOJIMareHOBbIX BOJOKOH Ha OTIebHBIe 
@xHOpHaapt. Metox Ban-[u3ona. Ox. 15, 06. 40 X 


Puce. 2. 3-cyTouHoe BocmajieHHe. CeTouka H3 HuTeH duOpHHa, B NeTNAX KOTOpO! 
HMeeTCA HeMHOrO KleTOK. Metox Manmopu. Ox. 15, 06. 40 X 


Puce. 3. 4-cyTounoe BocnayienHe. IloaBnenHe KomareHOBbIxX BoOKOH. Metog Mannopu. 
Ox. 15, 06. 40 X 


Puc. 4. 10-cyTounoe BocnaneHHe. OnactHyecKHe BOJIOKHA, JexKaLlHe OKOO puOpo3sHoli 
Kancyvibl. OpcenH. Ox. 15, 06. 40 X 


TAH, T. 117, Ne 4, Monospa 


je 


- OCHOBHOM BelilectTBe (pvc. 1). Hexoroppbie KowareHoBble BOJIOKHa TOMOFeHHBI, 
a00 OKpallieHbl (PyYKCHHOM H Kak Ob! pacrBopsiorcs. B npuseratouleli k ouary 
OCNaleHHA PbIXJIOH COCAHHHTeIbHOH TKAHH KOJWIareHOBble BOJIOKHa TakiKe 
a3PbIXJICHbI, 2/1aCTHYeCKHe BOJIOKHA HMEIOTCA B HE3HAYHTEJIbHOM KOJIHUeCTBE, 

aprHupoubHble BOJOKHa MeHee HHTeHCMBHO MMIMperHupylorca cepeOpom, 
eM B HOPMAJIbHOH PbIXJIOH COeCAHHUTeIbHOH TKaHH. 

UYepes 12 vac. oreynoctb pbIxXJIOH COEAMHUTEbHOM TKAHH HECKObKO YMeHb- 
aeTCAH, a SMHrpalluA JIeHKOWMTOB M3 CocyoB ycHMBaetca. Aprupoduububie 
OJIOKHa MeETOJOM MMIIperHallHH cepeOpoM He BbIABIAloTCH. B ouare BocnaJleHHa 
3peKa MOXHO BHJleTb TOHKHE KOJIJIareHOBble BOJIOKHa; OT 9u1acTHuecKHXx 
OJIOKOH BHAHbI JIMWIb KOPOTKHe OOPBIBKH. 

K KOHWLY NepBblX CYTOK JIeMKOWMTapHbIM Bal JOCTHraeT MaKCHMaJIbHOM Be- 
MUMHbI WM COCTOHT H3 %XKH3HECNOCOOHbIX HM JereHepupylOulHX JIeHKOWHTOB u 
eOouIbIOro KONMYeCTBa MakpodbaroB. BosoKHa B o¥are BOCMasIeHHA OTCYTCT- 
pyior. Mexyy KkseTKaMH MHHIbTpata NOABAAIOTCA HUTM *uOpHHa (ApKO- 
pacHoro usBeta no Mannopu u xentoro no Bau-lusony). 

Ha 2 cyTKH BociasleHHA B pesybTaTe M3uCa HelitpodpusnoB u cbarowuto3sa 

X OOJIOMKOB JICHKOMHTAapHbIt BaJl CHJIbHO yMeHbllaeTca. Komuuecrso du6puna 
BeIHunBaeTcaA. B coceqHHX C OUarOM BOCNaJIeHHA yuaCTKaX KOJWaPeHOBble BO- 
MOKHa JIeKAaT elle PbIXJO HU pa3feleHbI Ha PUOPHVJIVIbI, 31aCTHYeCKHX BOJOKOH 
H€MHOrO, a aprupoduJIbHble BOJIOKHa Oovlee cla60, YEM B HOPMAaJIbHOM pbIx- 
10H COCMHHTeIbHOM TKaHH, HMMperHupyloTcaA cepeOpom. 
Ha 3 cytku BoKpyr WelOUAHHOBOH MvlacTHHKH (Y. Nn.) HMeeTCA MHOTO HH- 
rei (@uOpHHa, OKpalieHHbIx mo MasopH B ApKO-KpaCHbIM HM KpaCHOBaTO- 
pHOIeTOBbIM UBeT. JlexaT OHH H30JIHPpOBaHHO HIM OOpasyloT Y3KOMeTJUCTYIO 
eTOUKY (puc. 2), B MeTAX KOTOPOH pacnouaraeTcA HeMHOFO KJIeTOK; MecTaMHu 
<J@TKH COBCeM OTCYTCTBYyIOT. B Hapy2KHOH uacTH cpeqM HUTeH CPuOpHHa NOAB- 
ISIOTCA TOHKHe KOJIJIareHOBble BOJIOKHa (cHHe-~PHovleToBoro WBeta no Mannopu 
1 po3soBoro mo Bax-Iv3ony). 

B6u3v OT O¥ara BOCIaIeHHA MMeeTCA MHOFO OTpocuaThIX PuOpoOsMacTOB c 
IeHHCTOH WHTONIa3sMoH. 

K konny 4-x CyTOK JICHKOWMTAapHbl BaJI MOJIHOCTbIO paccacbiBaetca. Ko- 
IM4ecTBO (HOpHHa pe3KO YyMeHblilaeTcA. Bmecte c TeM, BO3pacTaeT YHCJIO KOWI- 
lareHOBbIX BOJIOKOH. B coceqHHX Cc O4aroM BOCIaJIeHHA yYaCTKaX HMeeTCA 
ICMHOFO 3JIACTHYCCKHX BOJIOKOH, OOpa3yIOWMX PbIXJIyIO CeTOUKY; KOJareHo- 
3ble BOJIOKHA, KaK H B HOPMe, OOpa3ylOT WOBOJIbHO TycTy!IO CeTb, H HX OCHOB- 
iad Macca MpefcraBsleHa BOJOKHaMH CpeHeH TOJILLMHbI H TOHKHMH. Henocpex- 
TBCHHO OKOJIO IeJIIOHJHHOBOH MwlaCTHHKH MeCTaMH elle BHAHbI Makpoda- 
‘MH UW OTIeIbHbIe HATH PuOpuHa; Aasiee B rvlyOb pacnosarawrca @uOpoOacrTHl, 
f@2KLyY KOTOPbIMH JI@KAaT TOHKHe KOJWIareHOBble BOJOKOHIa (pHc. 3). OcHoBHy10 
faccy KJIeCTOK BOJIM3M OT O4ara BOCNaJICHHA COCTABJIAIOT CHJIbHO OTPocuaTHIe 
mMOpobacTbl. Tlo-BHMMOMY, KOJJIareHOBble BOJIOKHa OOpa3yloTcaA us nOpH- 
la, KOTOPbIlt H3MeHHeT CBOH (PM3HKO-XMMMYeCKHe CBOMCTBa (Ha YTO YKa3bIBaeT 
[3MeHeHHe ero OKpacKH), HM, MO BCelt BEPOATHOCTH, H3 Me?KKJIETOUHBIX OeJIKOB 
| OEIKOB OTEYHOH MKUAKOCTH. 

He uckmoueHo, OJHaKO, TO YaCTb BOJIOKOH OOpa3yeTcA B pe3yIbTaTe 
eATeJIbHOCTH (PHOpoOOacToB. ; 

Yepes 5 cyTOK OT Ha4asa BOCMaJIeHHA BOKPYy? WeIOHAMHOBOM MacCTHHKU 
IMeeTCA ACHO BbiparxKeHHad (puOposHad Kallcysla, B KOTOPOH MO%KHO pa3JH- 
WTb Goulee Y3KHH BHYTPeCHHHH C/OH H3 HeXKHbIX KOJJareHOBbIX BOJIOKOH HU 
Onee WIMpOKHH HapyxXHbIH COM W3 MIOTHbIX HM TOJICTbIX BOJIOKOH, C PbIXJIO 
ACMOJIOXKEHHBIMH (pHOpoOmacTaMH BbITAHYTOH copMbI. Ha oad CyYTKH B Ha- 
yKHOH YaCTH KalcyJbl H, PlaBHbIM OOpa30M, B MpHvieratolleH K HeH pbIXxXJIoH 
OPMMHUTeEbHOH TKAaHH HMeeTCA 3HAYHTEJIbHOe KOJIMYCCTBO 3/1ACTHUeCKHX BOJIO- 
OH, T. @. OHM JOCTHIaloT HavOoO/bilero pa3BHTHA JIMWb Tora, Kora :uOpos- 
ad Kalicyla yxe cPopmupoBaHa (puc. 4). 

Takum oOpa30M, Ha paHHHX cTaMAX B OUAare acelTHYecKOrO BOCMaseHHA 
POHCXOMT «paciiaBsleHHe» aprpo:pusbHbIX BOJOKOH (10 TePpMHHOJIOrHH 
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A. Vi. Cuupxosoili-3amKosoli); pa3pbixJieHve, pa3qeeHHe Ha OTJebHbIe q 
PHJbI, HU, MO-BUMMOMY, PaccacbIBaHHe KOJJareHOBbIX BOJIOKOH WM JereHeE 
IMA 9aCTHYeCKUX BOJIOKOH. B oOpa30BaHHH KOVJJIareHOBbIX BOJIOKOH B fp 
1oBol cTaquu Npollecca NpHHuMaeT yyacTHe CHOpHH. 


MocxkopckHi TrocvjiapcTBeHHbIM Tlocrynuso 
NlearoruyecKui HHCTHTYT 30 VII 1957 
um. B. VW. Jlenuua 


HHTHPOBAHHAA JIMTEPATYPA 


1¢. Il. Angeesa, Vas. Jlenmurp. payun. uucr. uM. II. ®. Jlecradbra, 8 (25) (1¢ 
2B. A. Toucxkos, K Bonpocy o cocrosHuH pelmeTuaTbx BOMOKOH (Gitterfasern Kupfh 
MeveHH MpH OOMeSHEHHbIX e€ H3MCHEHHAX JECTPYKTHBHOFO HW MPOAYKTHBHOLO xXapaktepa, Kaz 
1915. °B. YT. Euwnucees, Apx. anat., rucron. n sM6pnon., 18, Ne 3 (1938). 4 B; 
Eaucees, Tp. Omcex. meg. nuct. um. M. VM. Kanuunua, Ne 12, B. 1 (1948). * Bo lee 
cees, Tp. Omcx. meg. uuctT. uM. M. VM. Kanunnna, Ne 14,8.2(1950). °® B. T. Enuce 
Apx. aHaT., ructon. u sMOpnon., 30, Ne 5 (1953). 7B. YT. Enucees, Tp.1 M 
meg. uncr. um. HW. M. Ceyenopa, 2, 1957. ® M.A. 3axapbesBexkaa, Becru. pentre 
H pamuo., 20 (1938). * B. B. Mom4uauosa, Apx. anar., ructon. u sMOpno.u., 34, . 
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Hornangn Akagemuu nayrx CCCP 
1957. Tom 117, Ne 4 


IKOJOTH A 
M. HW. KMCEJIEBA 


YHHAA MEPHOAM4HOCTb B POEHHW FETEPOHEPEMJIHbIX ®OPM 
PLATYNEREIS DUMERILII (AUD. ET EDW.) H NEREIS ZONATA 
MALMGREN B YEPHOM MOPE 


(ITpedcmaenexo axademukom E. H. Taeacecxum 19 VII 1957) 


Hasuunio JyHHOH PHTMHKM B pa3MHO2XKeHHH NOMMXeT YyeAJIOCb MHOFO 
MMaHHA B 3apyOexKHOM JuTepaType; ChelMabuble HaOIOJCHHA Hay, pOeHHeM 
‘omMxXeT TpoBosusHch B AtTMaHTMHYeckKOoM, MHa_MHcKOoM uM THXOM OKeaHax 
© 8,1) n B CpequsemHom Mope (°,°). Bricka3bIBaJIHCbh pasJIMUHble MpeAnosow%e- 
MA O MpH4nHaxX TaKOM CHHXPOHHOCTH. OJHM CBA3bIBaJIH e€€ C YPOBHEM BOJbI 
} JaHHbii nepuo (*,*), Apyrue — 
0 cMelwM(buKOH JIYHHOrO cBerTa (°), 
peTbH — CO CTeMeHbiO HOHM3alMH 
sosmyxa (*). Omnako OoJIbLIHH- Wa 
TBO ABTOPOB ClpaBelJIHBO CcuH- 1 ow f 
‘aiH, UTO pOeHHe 3aBHCHT HH OT ANI 
YHOTO Kakoro-sHOO dakTopa, a 
T HX COBOKYNHOCTH. 

B UepHom mope' Bonpocom 
IYHHOM MepHOAMUHOCTH B pa3MHO- 
KeHHM MHOFOUleTHHKOBbIX YepBel 
{0 HaCTOAMIero BPeMeHH HHKTO He 
aHuMasica. Hamu HaOsm0seHua 
ial poeHuem Platynereis dume- 
iliiu Nereis zonata moka3ain, 
ITO HM B ycuoBHaAx UepHoro mMopA 
YIleCTBYeT OlpeqesieHHaA pHT- La 
(MKa Pa3MHOXKeHHA STAX MOMH- 3 | @7 | 3169 | 222391 78 | 2223| 56 
eT. JIOBBI reTepoHepeH AHbIX 910° 23% 5 15 sl 13h 2990 
bopM MpOBOAMMCh HaMu B OLHO! Mai | MwHo | Aone |Abeyem 
i TOM we TOUKe B TOJHOUb Ha lee weoniee 2 


ees MUCCRHECBer: Puc. 1. Putrmuka poenua’ P. dumerilii(/) u 
, Pia igen e Tessier di The: N. zonata (2) merom 1956 r. 
Seid (A ud. et.E dw.). Pere- 


oHepevAHbIe copmpr P. dume- 

ilii merom 1956 r. BmepBble Obimn BCTpeweHBI B MaHkToHe 10 V B Ho- 
ouyHHe, Mp TeMMepatype Bost 13°,5. B meppyio HOUb B Mpobe ObiO 
OIbKO 5 9K3eMINIAPOB YepBelt (33 u 2°). B mocwexyioune WBa JHA Nocse HO- 
OLYHUA UX KOMMYECTBO ObICTPO BOspocsO (KO 23 SK3eMIIAPOB B mpoGe) u Nep- 
KaJlOCb IIpHOJIH3UTe/IbHO Ha OMHOM YPOBHe lO Havasa NepBOH YeTBepTH (puc. 1). 
3 TeyeHHe MepBOl YeTBePTH KOJMUeCTBO TeTepOHEPeHCOB NOCTeMeHHO YMeHb- 
laylocb, H B KOHMe 3TOH a3bl H B MepBble JHU NOMHOMYHUA TeTepoHepeHAHbIe 
jopmet P. dumerilii B n1aHKToHe He Ha6oOgamuch. Tepes 2Ba AHA Nocwe noa- 


€ @p ,O, @) 0 @) ,0O,C 1G 


SS 8 cS 


yucno yepbeu 6 npobe 


SS 


2 ILAH, vr. 117, Ne 4 72) 


HomyHusa (16°) HayanM MoMafaTbcA OT/eJIbHbIC 9K3eMIVIAPbI TeTepoHepen|e 
MK KOHILY 9TOFO MepHosa HX yKe HACUMTHIBAOCb HO 43 pick e ¢ 
noyybem. IIpu 9TOM BO BCcex mpoOax npeo6laqau camp! (300 216, 42 

B nocaequiorw yerBepTs (c | 0 7 HIOHA) KOJIMYECTBO POAIMMXCA TePBeH HECK 
KO CHH3HJIOCb. : 

B wione, uioule H MepBol MomOBHHe aBrycTa NOBTOPHJICA TAaKOH 2KE P 
B poeHnH P. dumerilii, kak 4 B Mae: HaOJUOJaJlOCb yBesIHYeHHe 4HCIa POA : 
rerepoHepeHcos B MocweqHHe THM NocwesHeM ueTBepTH H B (ba3y HOBOJLYHY 
MOMHOe OTCYTCTBHe MwaBalollMX SMMTOKHBIX cbopM B nocmeqHHe JHH me 
yeTBepTH HM B Haale NOHOYHUA. Maxcumasbuoe poenne P. dumerilii pe 
XOJMIO B NepHol HOBOJYHHA, IIpH Ted 
patype Bop 18—22°. 

C11 VIII peryaapupie HOUHbIe COOphI 
TeXHHUeCKHM TIpHuHHaM OblWIM Npekpallle 
OyHako cya 10 smu30M4eCKHM COOpaM Mi 
HO CKa3aTb, UTO pasmMHoxeHHe P. dumel 
3aKaHUMBaeTcaA BO BTOPOH MOJIOBHHE a 
cTa. 

Mut nloctapaJIdcb BbIACHHTb, B Kal 
yacbl MPOWCXOAUT HawOoubluee poeHHe 
tynereis dumerilii. aa sroro 14 VI (54 
Tlocule HOBOJLYHHA) OblIM MpOBeeHbI JIOBBI 
cBeT Yepe3 KaxKUbIH Yac, HauHHad C HactT’ 
JleHHA TeMHOTHI (22 uaca) JO paccBi 
(4 uaca). O6pa6orka co6paHHbix mpoO 10 


Yucno yvepbed 6 npobe 


2? 23 1 2 3 4 vac. 3a, UTO MaKCHMaJibHOe poenHe P. dur 
Epema cymok rilii mpoucxoquT B NomHoub. K paccse 

Puc. 2. Poenne P. dumerilii x poeHHe lipeKpalaetca (puc. 2). [lopepxuo 
N. zonata B TeveHHe OJHOH HOUK Hble JIOBb] HKOPHOUM CeTbIO B AHEBHOe BPE 


He IIpHHecIM HH OJHOTO 9K3eMIVIApa Te 
ponepeuca. Mntepecuo, uro m0 JaHHbIM XemmesbMana (°), poeHue P. dumer 
B CpeH3eMHOM MOpe IpOHCXOMHT Bcerfa Ha paccBeTe. ; 

Urax, Platynereis dumerilii umeer JoBOMbHO pacTAHYTbIM MepHoy pa3m 
*KeHun. TerepoHepeufuble (POpMbI TOTO BHa BCTPeUaIOTCA B MJIaHKTOHE C 
10 aBry¥cT pH TeMnepatype Bob 13,5—24°. OrmeuaetcaA YeTKaA NepHOAM4HO 
B MOABJIGHHH reTepOHeEpeHHbIX (OPM: PpoeHHe YepBell HE MPOWCXOAUT B MOCI 
HHe JHU MepBolt ueTBepTH H B MepBble HH NOIHOYHUA; HaOsOAaeTcA yBe 
yeHHe KoslMyuecTBa posumxca P. dumerilii B nocmeqHHe JH NocweqHeh YeTB 
TH HW B MepHO HOBOJIYHHA. 

Murepecuo oTmeruth, uTo B paitone Heanousa Platynereis dumerilii HuKxo 
He MOABJIAeTCA Ha NOBePXHOCTH B NOJIHOYHHe H HOBOsYyHHe (*). B HallMx ¢ 
pax rerepoHepenyuble cbopmpr P. dumerilii Takxe HH pa3y He JIOBMJIHCb B I 
HOJYHHe, HO B (ba3sy HOBOJYHHA pOeHHe reTepOHEpeHCoOB OBO HaHOoee HHT 
CHBHbIM. Takum OOpa3som, B Cpesu3emHom WH UepHom Mopsx OAHOHMeHHAaA CP 
JIYHbI (HOBOJIYHHe) MPOTHBOMONOHKHO BUAeT Ha Mpolecc POCHHA OLHOLO UH T 
*e Bua Annelidae. 

Nereis zonataMalmgren. Tereponepenyzubiedopmpi N. zon 
JeromM 1956 Yr. HavalH monagwaTbca B mpo6ax TOMbKO Cc HWOHA | 
puc. 1). Bnepsprle efuHHUHbIe ak3emiuapbl N. zonata OblwIM BcTpeu 
5 VI, 3a 4 JHA NO HOBOJIYHUA, Mp TemMepatype Bob! 17°. Komnuecrso f 
INUXCH YepBeH MOCTeMeHHO YBeJIMYHBaOCb H Ha BTOPOH JeHb Moce HOBOJY 
NOCTHIIO HaHOoNbuelH BeIMUYHHbI: 35 9K3eMIVIAPOB 3a OAHH TObeM. Cal 
B MpoOax, Tak *e Kak u y P. dumerilii, 6b1u equHMuHE. B cemyroulue 
poeHve MOWWIO Ha caf H K KOHILY NepBoH yYeTBepTH HM B MOHOMYHHeE BOO! 
He HaOs1oqanoch. B noceqHAX UNCIaX HIOHA HU NepBOH NOMOBNHE HIOAA (KO 
NOJIHOJIYHHA, MOCIeIHAA YeTBEPTb HM HOBOJYHHE) FeTepoHepeHAHHIe Mot 
N. zonata nocrosHHO MpHCyTCTBOBaJIM B MWaHKTOHe, XOTA H B HeEOOJIbIIOM 
JimuecTBe — Oo 14 9k3emMMIApoB B mpo6e. 14—20 VII (B nepByro 4YerTBe; 
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TeHCHBHOCTS poeHua N. zonata ymMenbutMuiacb. B nocueqHue 2HH 9sTON cba3bt 
€Cb llepHO] NOMHOYHUA YepBH He POWJIHCchb, T. e. HaOsHOMallacb Ta x%*Ke 3a- 
HOMEPHOCTb B POeHHH, 4TO H B UloHe. B nocweqHto1 veTBepTb (c 30 noma) 
OBb NOABMINCb MoOoBospesbie N. zonata, HW 3a 4 JHA LWIA HOBOJIYHHA pH TeM- 
paType BoybI 24° ux KONMUeCTBO LOCTHIVIO MaKcHMyMa: 44 3K3eMIIApa B TIpo- 
. locie storo poenne ocma6en0, u K KOHILy aBrycta pasmHoxenve N. zonata 
KOHUMOCb. IIpu ycraHoBeHHH BpeMeHH HaHOoubmero poenua N. zonata 
TeveHHe OJHOH HOUM OKa3aJl0Cb, YTO OOMbIe BCeroO TreTepOHepeHcoB y3TOrO 
fa JIOBHJIOCb B NOJIHOUb HW B Yac HOUN (cM. pu. 2). K paccBeTy poeHve mpe- 
aTHuiocb. B ,HeBHbIX NOBEPXHOCTHEIX JIOBAX HKOPHOM CeTbio rerepoHepeHHbIe 
pmpt N. zonata He pcrpeyasucn. 

Virax, Nereis zonata pasmHoxkaeTca B TeveHHe HIOHA — aBrycra npn 17— 
*, Tak Ke Kak HB calyyae c Platynereis dumerilii, y Nereis zonata ormegaetca 
FTKaA SAKOHOMEPHOCTh B TIOABJICHHM FeTepOHeEPeHAHHIX OcOGeli: poenue Yep- 
HM He MpOWCXOAUT B MoceqHve JHU MepBol YeTBePTH UH B MOMHOJIYHHe, H Ha- 
OfaeTCA YBeJIMYeHHe KOJIMYECTBA POAILUXCA OCOGeH B MocueqHHe JHU Nocsey- 
M YeTBEPTH H B MepBble HH HOBOJIYHHA. 

Ha mpuHBeseHHoM MaTepHaJie ACHO BUHa PHTMUKa Pa3MHOXKeHHA ABYX BHO 
pHomopckux Nereidae. Jlarb, ofHako, ucuepmpiBatollee OObACHeHHe MpHyH- 
M, BbISbIBAIOLNMM 9TO ABJICHHE, MbI ellke He MOXKeM H3-3a OTCYTCTBUA CielHaJb- 
X JVJIMTeJIbHBIX HaOsIOMeHHH. Bce xe yxKe celiuac culeqyeT OTMETHTb, UTO NPH- 
BbI — OTJIMBbI, KOTOPbIM OObIYHO MPHMMCbIBalacb HE NOCeAHAA POJIb B IpoO- 
cece poeHHA, B ycuoBuax UepHoro MOpsA H3-3a CBOeH HE3HaYHTeJIbHOH BesIHUH- 
a1 (NOpayKa HeCKOMbKUX CaHTHMeTPOB) He MOFYT ABJIATHCA CTHMYJIATOPaMn 
OABJICHHA TeTepOHepeHcoB Ha MoBepxHocTH Mops. Ilo HalwiMM HaOwI0JeHHAM, 
oeHve P. dumerilii u N. zonata He HaxoguTca B HeNocpesxCTBeHHOH 3aBHCHMO- 
mM WM OT TeMMepaTypbl BOJbI, Kak 3TO OTMe¥asOCb AWA N. succinea B Kuusb- 
KOM (bHopye KuuuHe (1°). 

Uckmouaetca TakxKe MpeqmouoxwKeHve XemnesbMaua (°) O BIIMAHHH JIYHHOTO: 
BeTa Ha CO3peBaHHe MOJOBbIX MposyKToB. AmupTasHHram (°) cieWHaJIbHbIMH 
MbITaMH, MpoBeseHHbimu Ha Pecten opercularis, yOequTembHO NoKa3au, uTO: 
aCTYIJICHHe. NOJIOBOSpeJIOCTH He 3aBHCHT HH OT COJIHeEYHOFO, HH OT JIYHHOTO: 
seta. IIpeqnomoxeHve XemnebMaHa (°) O TOM, YTO JIYHHBIM cBeT, OOualan 
aKOH-TO CieWMUKOM, OKa3bIBaeT OMMHAKOBOe BJIMAHHe Ha XKHBOTHBIX, OOH- 
{OLX Ha pa3HbIX TyOHHAX, MaJIO BepoATHO. JIYHHbIM CBeT, ABJIAACb OTPa- 
CHHbIM COJIHCUHBIM CBETOM, J[OJI2KeH NOYHHATLCA TEM %Ke 3akOHAM, HTO H M0- 
ICMHHH, T. €. MO Mepe MPOHHKHOBeHHA B VIYOHHY MOPA YacTb ClekTpa Noro- 
aeTcs| H HHTCHCHBHOCTb cBeta Mafaet. Ilostomy TpyHO MpefcTaBuThb, 4ToOb! 
yVHHbIMt CBeT, KaK TAKOBOM, JeHCTBOBaJl B KaveCTBe pa3spaxHTeIA OHOH 
HM 2Ke CHJIbI Ha pasvMUHbIX riyOwHax. K comkaJieHH1O, JO CHX MOp octTaica. 
2 PCLICHHEIM BOMpOc O BJIMAHHH Ha poeHHe YepBelt Pa3sJIMYHbIX HHTCHCHBHOCTeH 
yHHoro cBera. Ham nonbiITKH MpoOBecTH Takue HaOJIOJeHHA He HMeJIM ycnexa: 
JIEMCTBHe HeEOCTaTOUHOH UYBCTBHTebHOCTH cpoTOMeTpa. Bce xe KOCBeHHbIM 
JTEM MOXKHO NOKa3aTb, YTO pa3HHlla B HHTCHCHBHOCTH JIYHHOTO CBeTAa B pa3JIHy- 
ie (basbl He ABACTCA BeYLUIMM (bakTOpOM, OO6ycnoBINBaloWMM poeHne. Ilo 
WWMM JaHHbIM, rerepoHepeucyl P. dumerilii wu N. zonata Hukorga He NOABIA- 
rca B NOWHOMyHHe. JlonycTuMo OblIO ObI MpeLNOMNOX%KUTH, YTO APKUM JTYHHbIM 
€T BIMAeT Ha HUX OTPHIlaTeIbHO. OguHako HaOslloqalucbh clyuan, Korsai 
NOJHOYHHe sIyHa Oblia CKpbITa OOslakaMH, T. €. OTPHMaTebHOe BIIMAHHE 
THHOTO CBeTa HCKJIIOUaIOCb, H TeM He MeHee B STY HOUb TeTepOHepenchb! He 
HJIHCb. 

Kacnepe (*) cKJIOHeEH CUNTATb, YTO Ha poeHHe AeHCTBYeT HE KaveCTBO KH KOVIN- 
CTBO JIYHHOFO cBeTa, a CHa NPHTAxXeHHA HM CTeleHb HOHH3AlHH BOSyxa, 
YCJIOBJICHHbIe JIYHOH. : ; 

HecomMHeHHO, 4TO poeHHe MOJIOBO3PeJbIX YePBeH BbISbIBAeTCA ICJIbIM KOM- 
leKCOM (pakTOpOB, AeHCTBYIOUHX Kak HeMOCpeACTBCHHO, TaK H KOCBCHHO. 
bl TIPHCOeMHAeCMCA K MHEHHIO TeX HCCMeMOBaTeIeH, KOTOPble CYHTAIOT, UTO 
HMYHHOK JIYHHOH MepHOAM3alHH OPpraHH3MOB ABJAIOTCA SK3OPeHHbIC (bakroph, 
12S 


HO JIA HX MpOABJICHHA HEOOXOMMbI COOTB eTCTBYIOWIMe SHAOTeHHbIe Mpesnmoc 
KH — @u3vomoruyeckoe cocTosHHe opraHu3mMa. IIpupoga sK30reHHbIxX gq 
TOPOB MOET ObITb BbIACHeHA TOJIbKO ITYTCM TULATCJIbHbIX JKCIePHMeHTAaJIb) 
vuccleOBaHHl. 


CepacTonoupckad OvomorMueckad cTaHuua Ilocrymusio 
um. A. O. KoBasesckoro 30 XI 1956 
Axkajlemuu HayK CCCP 


UMTHPOBAHHAA JIMTEPATYPA 


1R. Aiyar, K. Panikkar, Ind. Acad. Sci., 5,6, 245 (19387)— @ Cola 
thalingam, J. Mar. Biol. Ass., 15, 2, 605 (1928). °H. Caspers, Arch. Hydrob 
‘Suppl., 18, H. 3 (1951). * M. Durchon, Arch. Zool. experim. Notes et Revue, 88, 
(1951). ®M. Durchon, Bull. Soc. Hist. Nat. Afrique du Nord, 46, 5—6, 180 (1¢ 
“LL. Fage, R. Legendre, C. R., 177) 982(1993)) 37 Lo Fag eye ite cna 
iC. R., 177, 1150 (1923). * A. Izuka, J. Coll. Sci. Imp. .Univ. Tokyo. 4a @é 
9F, Hempelmann, Zool.,25, 62,1(1911). 1° O.Kinne, Zool. Anz., 153,H. 5 
1144(1954). “4 F. Lillie, E. Just, Biol. Bull. Woods Hole, 24, 147 (1913). 
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IKOJOLH 


Ml. K. CMHPHOB 


OCOBEHHOCTH TEMJIOOBMEHA Y MbILIM-MAJIFOTKH 
(MICROMYS MINUTUS PALL.) 


(ITpedcmaeaeno akademuxom E. H. HWaeacecxum 19 VH 1957) 


Ucceneqopanve OCcHOBHBIX (PUsHOMOrMYeCKUX PYHKUMH Y XKMBOTHBIX B pa3- 
AMUHbIX MPHPOAHbIX YCNOBHAX peAcTaBsAaeT OombWIOK HHTepec. K. M. BprKos 
A. JI. Cioumm (*) orMeuasu, uTO TaKOrO pola paOoTb! JO HeaBHero BpemMeHH 
OUTH OTCYTCTBOBAJIH, UTO B OMMHAKOBOM Mepe OOeE30PyXKUBaJO Kak (PusHOsOra, 
ak HW 9KOOra, JIMUMaA NocseqHero PUsHOMOTHYeCKOH Oa3bl MPH TeopeTHYeCKOM 
OOCHOBaHHH HaOwlOaeMbIxX B MOJIEBbIX YCJIOBHAX ABJIeHHH. 
JleicTBUTeIbHO, TOJbKO H3y4eHHe PUsHOMOTMYeCKHX MeXaHH3MOB MpHcno 
OOJIGHHA XKHBOTHHIX K YCJIOBHAM CYLI€CTBOBaHHA aeT BO3MOXKHOCTb NOHATb 
{ [MpaBUJIbHO UCTOJIKOBaTb MHTMMHbIe CBASH, CYylecTBy!OUlMe Mey opraHHns- 
MOM H OKpy2xalolleH cpeyoh. Cpequ 6ombworo pasHooOpa3HA TaKHX 3aBHCH- 
MOCTEli HEMAJIOBaXKHOE 3HAYEHHE HMECECT CBA3b TeMOOOMeHa OpraHH3ma C TepMH- 
HeCKHMM YCJIOBUAMH Cpeybl, HOO C TeNOOOMeHOM cBA3aHa 3HepreTHKa oOpra- 
HusMa. Ente J[. H. Kautxapos (*), ropopa 0 3HaveHHM TeMNepaTypHoro cpak- 
TOpa, OTMeYa, 4TO MOOOHbIe paOoTb! OYeHb BaXKHbI AVIA SKOMOLAa, TAK Kak 
BCKPbIBAIOT MIPHcnocoOleHHe Pa3JIMUHbIX BHOB K TEM WIM HHBIM TeEMMepaTyPHbIM 
YCOBHAM cpefbtl. B nocmemHve roybl OTMe¥yaeTCH OCOOGe€HHO MHTeCHCHBHOE 
MPOHHKHOBeHHe (Pu3HOMOrMueCKHX MeTOJOB B TeOPHIO HW MpakTHKy 92KoOrHUe- 
CKHX HccueoBaHHu. YxKe UMEIOTCA TaHHble OO 9KOMOrO-~PH3HOJOFHYeCKUX OCO; 
6eHHOCTAX PHJla NOSBOHOUHEIX  KHBOTHBIX (cM. pa6oTnr H. HM. Kana6yxoza, 
A. JI. Cnonuma, VW. J. CrpenbHukopa HM MHOrMX Apyrux uccylesoBaTeel). 
ABTOp COOOILeHHA MOCTaBHJ CBOeH 3afjaueH H3YYHTb C STOM CTOPOHbI CamMoro 
MeIKOTO M3 IpbI3yHOB — MblllIb-MamioTKy. B paGOoTe c 3THM OOBeKTOM aBTOP 
UCCJIEOBaJI HHTCHCHBHOCTb peaKIWHH OOMeHa BeLeCTB B Pa3Hble Ce3OHbI rosa, 
remilepaTypy Tela H TOMOrpadutw KOXKHbIX TeMMeparyp. 
aTepuasd u MeTOAUH «Ka. [lonopo3penble MbILIH-MaJIIOTKH, 50 9K- 
3EMILVIAPOB, ObIIM JOObITHI B AHBape (33 9K3.) HW B WeKaOpe (22 9K3.) 1954 r. B 
OMeTaX COJIOMbI Ha HomAx BuomormuecKoro Hay4HO-HCCJIeqOBaTeIbCKOFO HH- 
cTruTyta JleHHHrpayckoro rocyflapcTBeHHOro yHuBepcuTera B Crapom [lerep- 
robe. OnbITbI C MBIAMM CTABHJIMCb Nocwe MpHyyeHHA K Ja6opaTOpHoOH oOcTa- 
HOBKe. Msyyenve ra3000MeHa TIpoBOAHJIOCcb B MHeBMaTH¥YeCKHX KaMepaxX eM- 
kocTHIO 5 wt. JiuTewbHOcTh KaxKoro onmbita | uac. Baw ucnblraHbl TemMepa- 
rypHbie ycopusa oT 0 yo 38° c uHTepBanamu 3—5°. Tasopble npoObl avausu- 
DOBaIHCb Ha ra3soaHau3saTope Xosmjena — UWletzuna. Temnepatypa Tesla u3- 
MepAJIaCb TEPMO3ICKTPH4eCKHM CHOCOOOM (OObIMHbIe MeHOKOHCTAaHTAaHOBble Tep- 
Momlapbl ¢ rasibBaHometpoM M =21/5 — B maOopaTopun, aB NomeBoH OOcTaHOB- 
Ke IIPHMCHAJICA TaJIbBaHOMETP ¢). . 
Pe3syabTaTH uccaeoBaHHA. Jlannble No NorpeOmeHHIO Ku- 
Opofla B pa3HBIX TeMIlepaTypaX CpefbI NOKaSbIBAalOT BbICOKMH OOWMH ypOBeHb 
IpolleccoB OOMeHa BelllecTB Y MbIIH-MasIOTKH (puc. 1), uTO COmMKaeT HalIHX 
3BEPbKOB C 3eMJIePOliKaMH, MMeIOU[MMU aHaJIOrHuHble pa3sMepbl Tesla. . 
Tlorpe61enne KHcnOpoxa Mp NOBbIWeHMA TeMMepaTypbl cpepbl oT 0 Zo 28° 
3AKOHOMePHO CHWxKaeTCA, a IPH LasbHelleM MOBbILWeHHM TeMMepaTypbl Cpesb! 
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c 28 yo 30—32° sToT MoKa3aTelb BHOBb HauMHacT ypenuuuBaTEca. Te 
paTypa KpuTHueckoH TOUKH OOMeHa COOTBETCTBYET TemiepaType cpeybl 
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Temnepariypa cpedo/ Temnepamypa cpedbl Temnepamypa cpedbi 


Puc. 1. MnrencuBuocrTb JbIXaHHa MbILIN-MaJOTKH (1) B pasHoe Bpema roya (1954 r.): a — B: 
Bape — (beppasie, 6 — B ampeme — Mae, 6 — B ceHTaAOpe — OoKTAOpe 


CreneHb H3MeHeHHA OOMeHA BellleCTB Ip NOHW2KEHHH TemiepaTypbl Cpefbl Ha 
papya 5% 3umoii, 7,2% — BecHOl 4 6% — ocenbio (ipHuumas 3a 100% norpebi 
HHe KHcOpola MpH Temmef, 
Type KPHTHYeCKOH TOUKI 
Tepuoa KoumuuecTBo noTpeOseHHOorO KHCIOposa 2To CBUJIeTeJIbCTBYET O Sak 


uccule LOBaHHA npa 10°| npa 45°| npu 20°| npu 25°| mpa 28° CHMOCTH HMHTeHCHBHOCTH JZ 
Se SS eee XaHHA MbILUAM-MaJIIOTKH 
@eppanp 1954 r. |12534*}10342 | 8571 | 8469 | 6678 TOJbKO OT TemNepaTypbl Cpew 
{87,7 158.5 [108,53 (26,8 100,010 2 OR CesOne ke ee 


CA OTpaxKeHHeM cCYILeCTBY 


Ta6auna 1 


Mak 1954 r. [14735 | — | 9940 | 7472 | 6420. ny cesonHEIx dbusHomorH 
79,5 | — |154,8 |116,4 |100,0 
| CKHX pHTMoB (Ta6z. 1). 
Oxrs6pb 1954 r.|15845 |11551 | 9925 | 8014 | 7653 TIpu u3MeHeHwa Temney 


207 0 (150,9 1297 |104,7 {00,0 TYPbI Cpe ‘On 0) pice) 38° } 

* Han ueproi—s cm® Ha 1 Kr Beca M#KHBOTHOTO CaaS Coa a 
B TeyeHHe 1 yaca; MOL yepTOH—B MpOWeHTAaX K KO- RPHBCE cc et eo 
auuectBy O2, norpe6ieHHomy mpu 28° (KpuTHuecKasl HEKOTOPOMY HOAbEMY, Hee 
ane pa Ha mocreleHHoe  BBIKI 

yeHHe XHMHYeCKOH TepMope: 
Jiawun. Temmepatypa Tea MbIWIH-MaJIIOTKH OT/IMuaeTca CBOeH HEYCTOHUYHBOCTE 
BapbupyA B Mpefetax 10° B 3aBMCHMOCTH OT TemMepaTypbl cpesbI. Temne 
Typa Tela 33° Ha6oalacb B ONbITaxX Mp TemnepaType cpessl 10°, a 42’ 
pH Temnepatype cpegb 38°. PexraibHad TemMepaTypa Mbillleli sTOrO BUX 
mpupoye (66 u3sMepeHuii B AeKaOpe 1954 r.) KoneOalacb B Mpezemax oT 3 
yo 37,7° mpu Temtepatype BomeTe OT 2 0 4°, BTO Ke BpeMA y MOJeBbIX MBI 
HaOsuoflasiucb TeMMepaTypbl OT 34,3 fo 36,9°. ) 

B ycsosuax JlequurpaycKoh OOacTH MbILIb-MaJIIOTKa KOHUeHTpHpyerca 
OCeHHe-3HMHHH MepHO, B OMeTAX COJIOMbI, B KOTOPbIX TeMMepaTypa Ha I- 
BbIle, EM CHapy2KH, HW KOJeOaHHA ee BHYTPH CTOra HHKOra He ObIBAaIOT CT 
pe3KHMH, Kak CHapyxKu. Ognako Jles10 3aksOUaeTCA He CTOJIbKO B TeMMepary 
CKOJIbKO B 3alMTHbIX CBOHCTBaX OOJIbIUHX Macc PpbIXJIOrO MaTepHasa, mpey 
paHsollero OT MepeoxiaxKeHHA Yepe3s H3TyYeHHe HW KOHBEKIMWO. SBepbKH Y 
AMBalOT 9TH 3alllHTHble CBOHCTBa OMeTa, YCTpaHBaxA HeOoblIMe rHe3qa H3 fF 
ULeMJIGHHOH BJlOJIb BOJIOKOH COJIOMbI H JIMCTbeB. OTH THe3a BCerfa He TaK K 
MaKTHbI, KaK NMogBecHble (*), H paccbillalorca, eCIH HX MOTpeBoxuUTb. Bce 
clefOBaHHble HaMu 19 rHe3f, M0 CBOeH BMeCTHMOCTH MO3BO/IAJIM OHOBpeMe: 
HaXOMHTbCA B HHX He Oovlee YeM JBYM 3BepbKamM. 
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[Jn0THOcTb NONYAWMA MbILEBAAHBIX PpbI3yHOB BTaKHX OMeTax 3uMoli 1954 r. 
cTurala 4—5 3BepbkKoB Ha | M?® cosOMbl, 43 HUX 3—4 — MBILUM-MaJIOTKH. 
Takum o6pa30M, mpucnocoOuTestbHoe NOBeseHHe STUX 3BeEPbKOB HalpaBseHo 
cOepexkeHuve Telia, U3yyaemMoro B OKPyKarollylO cpely, MyTeM ucnosb- 
BaHHA WM YCHJICHHA 3allMTHbIX CBOLCTB y6e- 
ula, a He 3a cueT KOHIeHTpalluH HW YMeHb- 40 
eHHA OOUleli MOBepXHOCTH H3J1yYeHHsA. 
B peryiMpoBaHvu TenmmooTsayw orpomMHoe 56 
aueHHe HMeeT OOWlaA MOBePXHOCTbh Tela %KH- 
THDIX, Pa3JIMYHbIe yYaCTKH KOTOPOH jlasleKo 
WeHTHUHbI. DakTbI MOKa3bIBalOT, YTO KOXK- 
le TeEMMepaTyPbl HMeIOT JOBOIbHO CJIOXKHY!O 
morpaduro (°). Qro roBopuT oO pasHoKaye- 
BeEHHOCTH OTJ@JIbHbIX~ Y4YaCTKOB MOBepXHOCTH 
a HM CBA3aHOC pa3JIHYHOH BacKYJApH3allNenH , 
la3IMYHbIM XapaKTePpOM BOJIOCAHOTO MOKpoBa 
Apyrux ocoOeHHocTteH CTpOoeHHA KOXKU, KO- 
pble BbIpaOoTaHcb MUcTopHyueckH. OjHako 
eMOBOH OaslaHc OpraHH3Ma ompesenserca B 6 ; 
MaUHTeIbHOH CTeNeHH CMOCOOHOCTbIO OTJaBaTb 0 5 15 2) 2508 33538 
TepxTb Telllo B OKPyxaroulylo cpely, HU Mo- Temnepamypa cpedo! 
foMy OOWlaHd BeIHYHHa MOBepXHOCTH Tewa, 
leCMOTPA Ha e@€ pa3HOKa4eCTBeHHOCTh, B YcTa- Puc. 2. Hsmenenue tTemmeparyppt 
OBNCHHH YPOBHA OOIeH  %XKM3HECATEIBHOCTH Noma Oe ROTH B SaBHCH: 
| = MOCTH OT TeMMepaTypbl CpeJ[bI: 
OMOHOTeCPMHBIX OPlaHH3MOB HeCOMHeEHHO HI- /] — xgocr, 2 — nepezuaa nana, 
JaeT H3BECTHYIO pOJb. 3 —3anHaad sana, 4 — cnuHa, 
Puc. 2 noKka3bipaet HaOomee cumbuyio % — %HBOT, 6 —rop.io, 7 —pe- 
KTaJIbHaA TemMMepatypa 
@BHCHMOCTb OT TeMIIepaTypbl cCpelbl TakHXx ; 
YaCTKOB MOBePXHOCTH Tela, KaK KO%Ka XBOCTA, 
aHHX HM MepeqHHX Jam MU T. J. STO — cBoecOpa3Hble TepMoperysATOpht, 
MeHbIUAaIOlMe WIH YBeIMUMBAalOlMe TelooTyZayy. Kpome Toro, MMeeTcs pa3- 
(Mila B TeMMepaTypax KOK CMHHbI HW Opioxa. 

B cBxA3H C BUIpOCOM O 3Ha4eHHH OTCIbHBIX YYaCTKOB KOXKH B PeryJIMpoBa- 
MM TelIONoTepb U TeMOOTAauH MpelcTaBineT WMHTepec aHaJIH3 Mpucmocobu- 
€IbHOrO MOBeEeHHA Z3THX 3BePbKOB, BbIparKalollerocA B MPHHATHH MMM pa3- 
MUHBIX 1103 H MOOxXeHHH B 3aBHCHMOCTH OT TeIVJIOBbIX YCJIOBHH cpefbl. Tak, B 
(COBHAX MOHWKeHHBIX TeEMMepaTYP 3BePbKH CKHMAIOTCH B KOMOK, yOupan nog 
eOA Malbl, WIOTHO MpH2KHMad XBOCT K 60KaM Tela, H BbICTaBsIAIOT HapyxKy 
YacTKH BepXHel (CIHHHOM) WH OOKOBbIX MOBePXHOCTeH Tea, HMeIOLLAX HECKOJIb- 
0 Oomee HH3KYIO TeMMepaTypy (a CJleqOBaTeIbHO, H YMeHbLIeHHY!O TelI0- 
Tauy), 4YeM KO%Ka HWXKHUX YacTeH. OTHM CaMbIM 3BePbKH MAKCHMAJIbHO CO- 
palllaioT HauGolee aKTHMBHY!O MOBePXHOCTb TemooTsayuH. 

IIpu neperpepe HaOstogaeTcA OOpaTHaA KapTHHa: 3BepeK JIexXHT Ha OOKy, 
ACTAHYBUIMCb MW BbICTaBHB HapyKy HaHOoslee Telsble yuaCTKH MOBepXHOCTH 
Boero Tela (2KHBOT, rpyb, Topo). 

TIpupeqeHHble aHHble CBHJETEIbCTBYIOT O OOJbIIOM 3HAYCHHH oBeseHye- 
KUX peaKI[MH YKMBOTHHIX B peryJIMPOBaHHA TemMONOTepb HW TemOOTAayWH, a 
Je@NOBaTeJIbHO, WH B peryJIMpOBaHHH TeMMepaTypbl Tela B IeJIOM. 


8 


Temnepamypa kooky 
8 


JleHHHTpagcKHl rocyapcTBeHHbIH yHHBepCHTeT Ilocrynuo 
um. A. A. )KqanoBa 18 XII 1956 


WHTHPOBAHHAS JIMTEPATYPA 


Ke Vie bien OB) Aa lasC Onn Hy Meibecraa At ©CCCP9 5 (1949). 2 SSH Keasin 
apoB, OcHoBbl 9kOJIOrHH %KHBOTHBIX, 1938. Sie enn One MM )KuBoTHaA TemoTa H 
@ peryIAUUA B OpraHH3me MuleKonHTaiomux, 1952. *R. Piechocki, Zool. Garten, 
Bree 1/3 (1956). 
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Jloknann AkawleMuUM Hayk ccCcP 
1957. Tom 117, Ne 4 


MHKPOBHOVJOT it 


r. ©. FAY3E, f. B. KOUETKOBA u Lf. B. BJIAHMAPOBA 


BUOXHMUYECKHE MYTAHTbI CTA®HJIOKOKKOB 
C NOBPE)KJEHHbIM OKHCJIEHHEM KAK TECT-OBbEKTbI 
MPH W3bICKAHHAX MPOTHBOPAKOBbIX AHTHBUOTHKOB 


(I1pedcmaeaeno axademuxom A. JI. Kypcanoseim 2 1X 1957) 


TlomyuenHbie HaMM paHee NO BoselcTBHeM JIYYMCTOH 2HeprHv HM pas 
HbIX XHMHMUeCKHX BeLeCTB OHOXHMH4ECKHE MYTAHTHI APORKEBbIX KJICTOK C | 
BP@XKCHHBIM OKUCJIEHHeM MOFYT PaCCMaTPHBaTbCA KaK SKBUBAJICHTbI PaKOB 
KJIeTOK B MUKPOOHOJIOFHH U NpecTaBJAIOT OOJIbIIOM MHTepec B KayecTBe Tel 
OObeKTOB MPH H3bICKAHHAX MPOTHBOPaKOBbIX aHTHOuoTHKOB (1). na TanbHe 
Wei paOorbl B 3TOM HalpaBJleHHH HeOOXOJHMO MayyeHHe 6HOXHMH4YeCK 
MYTAHTOB C MOBpe?KJe€HHbIM OKHCJIeHHeM Y JpyrHX MHKPOOpraHH3MoB. 

B xkayecTBe MaTepHasla JIA HCCeOBaHHH MbI UCMOMb30BaJIH WecTb Pp: 
JIM4HBIX WITaMMoB Staphylococcus aureus. Jlo6aBaa K TBeEpAbIM NMTATeJIbHI 
cpeqam Tpunadsasun (0,002—0,010%) u yperaH (2—4%) mM BEICeBad Ha H 
pa3sJIHUHble WiTaMMbl CTaPWJIOKOKKOB, HaM yaBaJlOcb HHOTa NOyuaTb Baf 
aHTbl C M@JIKAMH KOJIOHHAMH, KOTOPbI€, OJHAKO, ObICTPO BOSBPallaJIHCb K He 
Me TPH Mocwelyrouux naccaxax. Bowlee ycielHbIM OKa3aJlOCb BO3eHCTE 
yIbTpapvoueroBoH payuayun. OOsyyad yJIbTpaPHOJeTOBbIM CBeETOM 300° 
CTHIX CTadpvJIOKOKKOB WiTaMMa Ne 209 Ha TBepJOM NHTaTeIbHOM arape, mpu 99 
rHOeH OakTepHH MbI NOJyYMJIM TPH MYTAHTHBIX LWTaMMa, KOTOPble pe3Ko ¢ 
JMYaIHCb OT HCXOJHBIX (OPM pasMepaMH HW NHIMeHTallueH KOJIOHHH. Bee T 
MYTaHTa OOPa30BbiBasIHW OUeHb MeJIKHe KOJIOHHH, KOTOpble y MyTaHToB YQ] 
Y@2 oOnayaiu HHTCHCHBHO OpaHxKeBol, a y MyTaHToB Y@3 — opaHxeso-] 
30B0H oKpackoH. Ilo Temny pocTa MyTaHTHble (OPMbI pe3KO OTCTAaBaJIM OT | 
XOJHbIX. Bee STH CBOMCTBA MYTAHTHI CTOHKO NepelaBasiH MO HacweqcTBy 0 
MHOTOUMCJICHHBIX MepeceBaX HM MIpH STOM He OTI[eMIAM HCXOXHEIX COpM Po) 
TeJIbCKOrO WTaMMa. 

Mb W3y4HIM [bIXaTeIbHble KOSPPHUHEHTHI y CTa:HOKOKKOBbIX MYTAH1 
NeNe 1, 2 u 3 B annapate BapOypra npu 37° no o6bmHOH MeroguKe. Cradn. 
KOKKH IIpeBapHTeJIbHO KYJIbTHBHPOBaJIHCbh Ha MMTAaTeJIbHOM arape B yal 
Tlerpu 8 Teyenue 48 yac. u npH 37°, CHHMaJIMCb WinaTeeM Cc NOBepXHOCTH a 
pa 4 cycnenyuposaiuch B 0,8% NaCl us pacuera 5% no BuaxkHOMy Becy. 
XOH Bec OakTepHi B STOH CyCieH3HM cocTaBIA OKoIO 1,4%. Sra cycneHs 
Mepe ONbITOM pasBofHiacb B 10 pas nuTaTeIbHOH cpeyoli cmemytoulero | 
craBa: 100 ma 0,8% NaCl = 2 ma 0,15 M NaHCO,+ 1% rmoxoszr. 

Kak okasbiBatoT JaHuble Ta6s. 1, y MyTaHTOB CTa*PHJIOKOKKOB HaGvtlojae’ 
peskoe ocwaOleHHe [bIXaHHA, KOTOPOe Y Pa3JIMUHbIX WITaMMOB CocTaBIAeT 
65% no 40% no cpaBHeHHio c HopMol. B KomMuecTBeHHOM OTHOIWeHHH Mayer 
MHTCHCHBHOCTH OKHCJIeHHA Yy OMOXHMHYCCKHX MYTAHTOB CTadHsIOKOKKOB - 
JideTCA Oomee CaObIM, YeEM Y OHOXHMHYECKHX MYTAHTOB Jpoxxeli, re OKHCIe! 
MOXeT ocua6eBaTb B 200 pas ('), T. e. NpakTH4YecKM NOMHOCTHIO BbIKIIOUAT! 
B a9pOOHbIX ycmoBuAX. Mcnonb30BaHHbIli HaMM WITaMM cTacbuJIOKOKKOB H 
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HOXUMHYCCKHe MYTAHTbI He OONaqalOT H3MePpHMOH CNOCOOHOCTHIO K a2poOHO- 
y MMIMKONUSY B YCOBMAX HallMX OMBITOB, TOra Kak OMOXHMMYeCKHe MYTAHTHI 
Ppox@keH PaclOJlaraloT MOILHbIM aSPOOHIM TVIMKOJIM30M, KOTOpbILi MOxeT 


LAO Maisie, 4 


T[pixatTesbuble KoIpPuuneHTHI y OvOXxUMHYeCKHX MyTaHTos Staphylococcus 
aureus Ne 209 c noppex,eHHBIM OKHCAeHHeM 


Kyabtypa wee Q02 Kyaptypa ee a) 202 
| 
IlepBaa cepua Bropasa cepua 
KouTpoulb (HcxomHas) 10 | 95,2 || Koxntpomb (ucxonHaa) LOM OAS 
Mytaut yol 4 | 65,0 || Myranr yol 6 64,5 
zs y2 ae gy || 249) 5) 5 OP 6 dee 
“ yp3 4 | 44,0 » yo3 6 41,3 


OOecheyHTb SHEprveH KJIeTKH C MOJIHOCTHIO BHIKJIOYUeHHbIMM TpoleccaMH OKHC- 
jeHust. Y paKkOBbIX KJIeTOK MHTeCHCHBHOCTb OKHCJICHHA HepewKO yMeHbIlaeTca 
B l'/,—2 pasa MO CpaBHeHHIO C WCXOJHBIMH HOPMAaJIbHbIMM KJleTKaMu (2). 
YWubimMv cJl0OBaMH, B KOJIMYCCTBEHHOM OTHOLWIeCHHH MOBpexTeHHe IbIXaTebHOrO 
allllapaTa PpaKOBbIX KJIeTOK CKOpee MIpHOMKaeTCA K MOBPeXKeHHOMY OKHCJe- 


HMO OMOXMMMYeCKHX MYTAHTOB CTa*WJIOKOKKOB, 4YeM OMOXHMMYeCKHX MYTaH- 


) 


TOB JIpoxwkKe. 
Heo6xoMMo OTMeTHTb, YTO pasMUHbIe OHOXHMMYeCKHe MYTAHTHI cradHs0- 


-KOKKOB OOJlaaloT HeOJMHaKOBOH CTelMeHbIO HaCJICMCTBCHHOrO TNOBpexeHHA 


bIXaTeJIbHOTO allllapaTa H B 9TOM OTHOLIeCHHH HepaBHOWeHHbI Mexky cobolt. 
OTH pa3IMUHA MeXKLy HAMH CTOMKO COXpaHsAoTCa; KaK BHHO 43 Taba. 1, I u 
II cepHu onbiros, MocTaB/eHHble B pasHoe BpeMA, TalOT COBMaaiomue pesyub- 
TaTbl. HavOosiee CHJIbHO [bIXaHHe NOBpexyeHO y MyTaHTa yd3, rye OHO co- 
crapinet 41—44%, HM HaHMeHee CHJIbHO y MyTaHTa yl, rye ono cocTaBuAeT 
64—65% mo cpaBHeHHI0 c HOpMol. 

Vcnob30BaB OMOXHMHYeECKHX MYTAHTOB CTaHJIOKOKKOB C MOBPexXeCHHbIM 
OKHCJIGHHeEM B Ka¥eCTBe TeCT-OObEKTOB WIA HU3YYCHHA MeXaHH3Ma JelcTBHA 
HEKOTOPBIX YXKe H3BECTHbIX @AHTHOMOTHKOB, MOXKHO NOJYYHTb OYCHb MHTepecHble 


Ta6Oauna 2 Ta6Omuna 3 

Tlosbl aHTHOMOTHKOB, MoLaBuAoULHe UpixaTesbHble Koa@punnexTH QO. 
DOCT CTA(HAOKOKKOB (y/MJ1) CTa@HJOKOKKOB (MM°/mr- vac) 
MytauTpl Kouuen?palua 

Mcxogupie yob1, yb2, y3, NaCN, % Mcxogupie MyvrautT yob3 
HennnHaamy | Onl Opal 0 104,0 39,0 
CrpenTromMuHH | OFS ORD 0,04 44,3 Son 0 
AsbOomuluH | 0,04 He neticrByet O82 Lie) SOnO 
1,28 8,9 34,5 


pesybtaTbl. B TO BpeMA Kak MeHHILMJVIMH HW CTPeNTOMHIHH MOMaBJIAIOT pocT Hc- 
XOJHbIX CTacpHJIOKOKKOB H UX OHOXHMHYECKHX MYTAHTOB B OJMHAKOBbIX pa3Be- 
W@HUAX, AaHTHOMOTHK aJIbOOMHIMH, KOTOPbIM, KaK M3BeCTHO, YrHeTaeT pocT 
OakTepHH TObKO B NpHcyTCTBHH KHcsopogza (°), NO TaHHbIM HalUMX ONBITOB 
WelicTByeT TOJIbKO Ha HCXOMHBIM WTaMM CTa*HJIOKOKKOB HM BOBCe He 3ajlepxKu- 
BaeT pOcTa OHOXHMHYeECKHX MYTAHTOB CTa@HJIOKOKKOB C MOBpexKJCHHbBIM OKHC- 
wleHHeM (Ta6J. 2). 

B 9THX onbITaxX AaHTHOMOTHKH ACHBITHIBAaJINCh Ha Pa3JIHYHBIX POPpMaXx cTapuo- 
KOKKOB MeTOJIOM CepHHHbIX pa3BeeHHli B MHTaTeIbHOM arape. Kak noka3bi- 
BaloT TIpHBeeHHbIe MaHHble, OMOXHMHYeCKHE MYTAHTbI CTaPWJIOKOKKOB C M0- 
BpexK JCHHbIM OKHCJICHHEM JIMIWeHbI TOTO cMeuM@uyecKOrO KOMMOHeHTAa B JbIXa- 
T@JIbHOM allllapaTe, KOTOpbIH H30HpaTeIbHO NMoparkKaeTcA asbOOMHILHHOM. 
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B Bud TOPO, 4TO MOJyYeHHbIe HAM JaHHble MpeACTaBJAOT OObIWOH HHTepe 
JWIX TOHMMaHHA MeXaHu3Ma JelcTBHA asIbOOMHIMHa, WblxaHHe OHOXHMHYeCKON 
MYTaHTa CTa*HJIOKOKKOB y(p3 Obl0 HaMH H3y4eHO Oosee NOApOOHO. Oxasas0ck 
YTO B TO BPeMA Kak JbIXaHHe HCXOAHOFO WTaMMa CTaPHJIOKOKKOB Ppe3KO yrHe 
TaeTCA UWHaHHOM, AbIxXaHHe OMOXHMHYeCKOrO MyTaHTa yd3 He yrHerTaeTe: 
UHaHHCTHIM HaTpHeM laxKe B KOHUeHTpaunH 1,28% (Tab. 3). 

Cpe 2H3HMOB OKHCJIGHHA IHTOXpOMbI OOJlafalOT BbICOKOM 4YBCTBHTe/b 
HOCTbIO K WHaHvjamM. MoxkHO mpesnouoxXHTb, YTO NOBpexTeHHe [bIXaTeJIbHOM 
allmapata y OHOXMMMYeCKOrO MYTaHTa CTaPHsIOKOKKOB ydp3 CBA3aHO C JeeKTO? 
IHTOXPOMHOH CHCTeMbI, MOCKOJIbKY, B OTJIM4He OT HCXOHOH GOpMbl, WbIXaHv 
MYTAHTOB WHaHHOM He nofapasetca. Pocr MyTaHTHbIX CTaPUJIOKOKKOB, B OTH 
yHe OT HCXOJHBIX (OpM, He NosaBAeTCA Tak2Ke HW asIbOOMHILHHOM. | 

TlockouIbky paKOBble KJIeTKH, MOJOOHO OMOXHMHYeCKHM MYyTaHTaM cTacbH 
JIOKOKKOB, XapaKTepH3ylOTCA WeseKTOM OKHCJICHHA, TO HaC HMHTepecyloT celuac 
He TaKHe aHTHOMOTHKH, JeHCTBHe KOTOPbIX Hcue3aI0 Obl NpH AedbekTe oKUcIe 
HHA, MOAOOHO aIbOOMHUMHY, a HEYTO MpOTHBOMOORKHOe — BelleCTBa, KOTOPbIk 
OOlalau Obl H36HpaTebHbIM NOaBIAIOWMM JelcTBHeM pH fedekTe OKHC 
JIGHHA WH He 3aTparHBaJiu Obl KJI€TOK C HOPMAJIbHbIM JbIXAaTeJIbHbIM allnapaToM; 

B cBA3H C 3THM OHOXMMHUeECKHe MYTAHTbI CTa:HJIOKOKKOB C MOBpPexKeCHHBIN 
OKHCJIeHHeM OblIH Hcnob30BaHbI B MucTuTyTe NO H3bICKaHHIO HOBbIX aHTHOH: 
orakop AMH CCCP zB kauectse TecT-OObeKTOB MPH H3bICKaHHM HOBbIX AHTHOHO- 
THKOB, OOpa3yeMbIX aKTHHOMMLeTaMH. Cpequ 2500 KysbTyp cBexKeBbIeIeHHbIX 
M3 TNIOUBb] AKTHHOMHILETOB ObIIO OOHapyxKeHO 60 KyJIbTYp, KOTOpble OOazasy 
H30HPaTeJIbHbIM MOMaBJIAIOUINM JlelicTBHeM Ha OMOXHMMYeCKHe MYTAHTHI CTAa- 
UIOKOKKOB C TMOBpexKAeCHHbIM OKUCcuIeHHeM. BeulectBa, OO6pa3syemble 3THMH 
KYJIbTYPaMH, IpecTaBJIAIOT OObWIOH HHTepec C TOUKH 3peHHS MeXaHH3Ma CBO- 
ero ModaBAOllero elicTBHA. 


UncrutyT 10 H3bICKaHHIO HOBbIX AHTHOHOTHKOB Tlocrynuso 
AkajleMHv MeAMUHHCKHX HayK CCCP 2 IX 1957 


UWHMTHPOBAHHAA JIMTEPATYPA 


1T, ® Tayse, TF. B: K overxosa, T: Bs Baagumuposa, JIAH, lie 
Ne1(195/). * I. Leslie, W. Fulton, R. Sinelair, Nature, 1791179 (1956). 
3B. A. Wlopun, 1. O. Casuxkun, JAH, 96, 645 (1954). 


Joxnane Akagemuu nayx CCCP 
1957. Tom 117, N 4 


®H3HO/JIOTH A PACTEHHH 


A, ®. KAJIMHKEBUY 


BJIMAHWE CHHTETHYECKOM MOYEBHHbI MPH BHEKOPHEBOM 
NNMTAHWMW HA OBPA3OBAHHE CYJIbOrvAPMJIbHbIX FPYNN 
B PACTEHHSAX 


- 


(ITpedcmaeaeno axademuxom A. JI. K ypcanoeeim 28 VI 1957) 


MuorouncuieHHble HCCeOBaHHA B NOCMeqHHe MATHAMWaTh eT Ha MNOJO- 
BbIX, OBOLULHbIX H MOJIeEBbIX KYJIbTypaxX NOKa3aJIM, YTO CHHTeTHYeCKaA MOWeBHHA 
MMeeT 3HAUHTeIbHOe MPeHMYLecTBO Meped APyrHMu (OpMaMH a30THBIX y06- 
/pesuii Mp BHeEKOpHeBOM NMTaHHH pactenuu (1 *). C Apyrof cropoubl, ycraHos- 
JI€HO, UTO OU€Hb HeOOJIbUINe KOJIMYECTBA a30TA MOYeBHHEI, MOCTyMarollue yepes 
JIMCTbA, HaMpHMep, MIOMOBIX JepeBbeB, BPA JIM MOTYT cbirpaTb GoubILyIO 
‘poulb B OOuIeM OasaHce a30Ta B pacTreHuax (* °). MoxHO 6bIO Mpemnouarath, 
YTO MOJOXRKHTeMbHOe JeEHCTBHeE MOYeBHHI MPH BHEKOPHEBOM MHTaHHH CBA3aHO 
B nepBylo ovepedb Cc OOpa3s0BaHHeM B paCTeHHAX CYJIbPrHApWIbHBIX rpynn 
(°°). 

Cpeaqu OoubwioH rpynmbl AaMMHOKHCJIOT B paCTeHHAX HMeIOTCA PeaKTHBHBIe, 
TaK Ha3bIBaeMble (PyYHKUMOHAaJIbHbIe AMHHOKHCOTHI. Cpequ HUX OCcOG0e MeCcTO 3a- 
HHMAIOT CYJIb(rHAPHJIbHble TpynNbl, BXOAAWHe B COCTaB pxAJla AMHHOKHCOT 
(uucTeHHa, rllOTaTHOHa, MeTHOHHHA) H HMelollMe Oombuloe 3HayeHHe pH oO6- 
PaTMMbIX H3MeHEHHAX OeJIKOBbIX TeJl, KOTOPbl€ BXOJAT B COCTAaB OOJIbINMHCTBA 
(epMeHTOB HM OMpeeAIOT AKTHBHOCTb MOceLHUX (°). 

Vcxola 43 2TOTO MbI NPOBeJIH OMbITbI MO BbIACHEHHIO BJIMAHHA BHeKOpHe- 
BOrO MIMTaHHA pPa3JIMYHbIMH (POPMaMH a30THBIX yMoOpeHHH Ha OOpa3s0BaHne 
CYIbrHAPHIbHBIX rpynn B pacTeHuaAx. B onbiTax UCMOb30Baacb c1a60 
OKYJIbTYpeHHad epHoBO-noz301ucTad Mousa LleHTpabHOH ONbITHOH CTaHIHH 
Bcecoro3HOro HHCTHTYTa YoOpeHuH, arpoTeXHHKH MW arpomouBoBeyenua (Bappi- 
6uHO, MockoscKkoli 061.) c pH comepori BbITAKKH 4,9. [louBa MoMelllaiacb B CO- 
cyfei Tuna Muruepauxa no 7 Kr KaxkbI. B 9TH CocybI ObIIM BbICeAHbI CeMeHa 
canata copt Ilapwxckui Poman. Uepes Mecall, Kora CalaT HMeJI XOPOWO pas3- 
BUTbIC JIMCTbA, ObIIO NpOBeeHO ONPbICKMBaHHe PacTeHHH pa3JIMYHbIMM (bopMaMH 
a30THbIX yYAOOpeHut no 50 mr a30ta B 100 Mi AMCTHIIIMpOBaHHOH BOsbI Ha Kaxk- 
melt cocynt. KouTpoububle pacredua onppicKnBaucb 100 Mi QMcTHIIMpoBaHHOu 
BoJbl. [lopropHocTb oMbiTa veTbIpexKpaTHad. B mepBoM onbite pacTeHHA OMpbI- 
CKMBaJIHCb Baxkdb — 19 u 22 X 1956 r. Uepe3 naATb AHeH NocMe NepBoro oOMphi- 
CKHMBaHHA JIMCTbeB pacTeHHA Obl yOpaHbl. Bo Bropom onbiTe ONpbicKHBaHHe 
ObIJIO IpoBeeHO OHH pas — 25 X, a yOopka — yepes YeTbIpe WHA NocwJe OMpbI- 
CKMBaHHA. 

Jina avaiu3a 43 Kaxkoro cocya Opamacb HaBecka B 10 r CBexKUX, XOPOLIO 
Pa3BHTbIX OJHHAKOBbIX JIMcTbeB. OnpesesieHHe Cyb@rvApHIbHbIX rpynn mpo- 
H3BOHJIOCb MO MeTOLMKe, MoAMpuuMpoBaHHon C. IT. TIpoxoutespi (*°), HeMed- 
J€HHO nocse yOopKH. 

PesyJbTaTbI aHaJIH30B MpeycTaBJeHbl B TAO. |. 

Onur Ne 1 npopoxusica B ycJIOBHAX, Kora JHeBHaA TeMMepaTypa B Bererta- 
IMOHHOM JloMHKe JocTurana 12—15°. Onpit Ne 2 — npn Ooulee HH3KOH TeMme- 
patype, mpu 8—10°. YmenbuleHHe TeMMepaTypbl BO3LyxXa COMPOBO*Kasocb 
CHW2KeHHEM AaKTHBHOCTH CysbprHApHIbHbIX rpynn (cM. TaOn. 1, BapwanT 1). 
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OnpbICKHBaHUe JIMCTbeB CalaTa PaCTBOPOM a30THOKUCJOFO KaJIbIHA B o6oH: 
ONbITaX BbISbIBaJIO HeEKOTOPOe MOBbIMICHHE coflep Kann CYJIb*Pru pI bHbL 
rpynn. 

OmnppbickuBaHle BOJHbIM PaCTBOPOM aMMHaka BbISBaJ1O 3aMeTHOe YBeJIHYeHH 
KOJIMYECTBA CYJIb(IHAPHIbHLIX Py MO cpaBHeHHIO C ONIPbICKHBaHHeM KaJIb 
wuesol cemuTpou. Ho onppsic 
KHBaHHe pacTeHuit aMMMa4YHBIN 
TlefictBue dopM as0THBIX yoOpeHuH Ha cosepxKaHHe azo7om B BUIEe cepHOKUcmor 

CyJIb@rvApPHJIbHbIX TpyNM B JHCTbAX calaTa aMMOHM YcTytlasi0 BOJHOM! 


qa Onna 


SH-rpymmst (BEIpaxKeHHBIe CyM- pacTBOpy aMMHaka H IO CBOoe 

MapHO B raioTaTHOHe), Mr % My JleHCTBHIO Ha cyibpruy 

ORIN A ae iene PHJIbHbIe Tpynnbl Obl paBHO 

iS ®opma asoTa 3HauvHO a30THOKHCJIOMY KaJIb 
x MOBTOp- MOBTOp- 

= HOCTB 9 HOCTb 9 wu10. [Jo-BHqHMOMYy, B OCHOBI 

a q Re BOCCTAHOBJICHHA HHTPATOB MK 

2 : Soa BG AMMHaka, a OKHCJIGEHHOH ce 

pbl — O BOCCTaHOBJIeHHOM 1 

4 Bona 6,0} 8,0 7.0\ 4 Ole? AA mpolecce aCCHMHJIAUWHH MX pac 

2) CatNops 12'0/13,0/12,5] 3.3] 6,9/ 5,1. TeHMAMH, JlexKaT KakKHe-TO 06 

3 | NH,OH 17,8) 18,4/18,1)12,0)13,6/12,8 time mpoleccbl O6MeHa, KOTO. 

4 CS (NHs)2 18,0) 18,0/18,0) — | — |) — ble OJMHAKOBO CKa3bIBalorcs, 

5 | (NH,)oSO4 Mises sing ade Bre aero Ke 

6 | CO(NHps)s 89,0] 88,0/88,5/935] 85,789,6 Ha CokepxkanMu  cyvbrHy, 


PHJIbHBIX rpyni. 

B onsite No | uid ONpbICKHBaHHA Obivia MPpHMeHeHa Tak?Ke THOMOYeBHHA. 
KaK BelIeCTBO, COJep2Kalllee Cepy B BOCCTaHOBNeHHOH copme. IIpu stom cTaBH: 
JlaCb I@JIb BbIACHHTb, B KaKOM CTeMeHH HCKYCCTBeHHOe BBeJeHHe BOCCTAHOB: 
JICHHOH Cepbl MOXKET BIMATb Ha OOpasoBaHve CYJbPrHAPHJIbHBIX Tpynn B pa- 
cTeHHAX. OnbiT NOKa3aJl, YTO THOMOUeEBHHA B KOHICHTPallHW HW TPH OMMCAaHHBIX 
BbILMe YCIOBAAX MpOBeeHHA ONbITa JeHCTBOBaJla TaK Ke, KaK BOJHBIM PacTBOLE 
aMMMaka. 

OnppickuBpaHve pacTeHHH paCTBOPOM CHHTeTHYeCKOHM MOUYeBHHbI B OOOHMX 
OMbITaX BbIZbIBAIO Pe3KOe YBeIHYeHHe KOJMUeCTBA CYJbPrHAPHIbHbIX TpPynn. 
V3 BceX HCMbITaHHBIX (OPM a30THHIX yOOPpeHHH MOWeBHHA OKa3aslacb HavJly4- 
We POpMOH AJid 3HAYMTeIbHOrO NOBLILIEHHA COJep Kana B pacTeHuax SH-rpynn. 

IIpopeyeHHble OMbITbI MOKa3aJIH, YTO MPeHMYLLeECTBO MOUCBHHBI Mepel Wpy- 
THMH (OpMaMH a30THBIX yoOpeHuH Np BHeKOPHeBOM MHTaHHH pacTeHH EF 
MepBy!o O4epeb 3akOUaeTCA B TOM, YTO MOWeBHHA YBeEJIHYMBaeT COMepxKaHHe 
CYIbDPrMAPHIbHBIX Tpynn B HHX. 

@opMbI a3OTHBIX yOOpeHui MO HX BO3eHCTBHIO Ha OOpa30BaHHe Cys: 
rHAPWIbHbIX Py NpH BHEKOPHeBOM MHTaHHH CaJlaTa B MpOBeeHHbIX OMbITAaX 
pactipeseiaHcb B CJleqyIouleM MopsdKe: 


CO (NHz)2 >> NH,OH, CS (NHs)2 > (NH,)2 SOg > Ca (NOs)o. 


BeecowsHbld HayuHO-HcceqoBaTeIbCKuH Tlocrynuato 
MHCTHTYT yRoOpenuli, arpoTeXHHKU bere 
H arponousopeleuns 


UWMTHPOBAHHAS JINTEPATYPA 


1 COopx. BuekopHesoe muTaHHe pactTeHHiit, nom pex. 9. H. Ilkonze. VJ, 1956 
> W.U.Pyuap,M.U. Kanunxesnuuy, Tas. Ceascxoe xosaiicrso, Ne 80 (7112) o 
5 anpena (1955). 3 W.UW.Tynap, M. MW. Kanuuxesuuy, Kypx. Mockosck. kor 
xo3H., Ned (1956). *W. H. Py uxap, M. YW. Kanunuxesuy, Buexopnesbie nofKopMkl 
MNNOAOBbIX pacTeHuit MoueBHHOH. Bcecolosnad c.-x. ppictapKa, 1956. 5 W.HW.TyxHap 
M.H.Kanuukeeuu, Tp. Mock. c.-x. akag. um. K. A. Tumupssesa, 25 (1956) 
6 A.®.Kanauuxkesuy, JAH, 96, No 2 (1954). 7A. © Kanunkesuuy, Kypu 
Semmepeyenue, No6 (1954). ® G.C. Webster, J. E.Gansa, A.N. Gansa, Plan 
Physiol., 30 (1955). ®B. JI. Kpetosus4, OcHosbl O6uoxumun pactennit, 1956 
10 C. M. Iipokowes, Buoxumus Kaptodens, 1947. 
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Jloxnann AkawemMun wayk CCCP; 
1957. Tom 117, Ne 4 


PHSHOMOTH A 


lr. H. KACCHJIb, Bb. WH. KAMEHEWKAS uM. b. TYHAEBCKAA 


MPOHHWAEMOCTb TEMATO-3HUE®AJIVYECKOPO BAPbEPA 
NO OTHOWEHHMEO K P® TIPH BBEJEHHM; | 
ErO YEPE3S CJIN3HCTYIO OBOJIOUKY HOCA 


(ITpedcmaeaeno axademuxom A. H. Onapunotm 17 VII 1957) 


Kak NokasaJIM KJIMHHYeCKHe H SKCIePHMeHTAaJIbHble HaOJIOLeHuA, Mpelo- 
: X%KeHHbI Hamu (,”) MeTOX HOHO-rasbBaHH3alMH CAM3HCTOH OOomO"UKH HOCAa 
| (HasauibHasd TepanA) pH HEKOTOPHIX 3a60eBaHHAX, CBASAHHBIX C HapylleHvem 
| ACATEJIbHOCTH WeHTPaJIbHOH HEPBHOH CHCTEMbI, COCOOcTBYeT BO MHOFHX clyyaax 
JMKBUAalMH MaTosorMyueckoro Mpolecca B OpraHH3me. IIpumMeneHue ero mpu 
JICUCHHH A3BCHHOH Ooe3HH *KesyAKa WU 12-nepcTHOH KMWIKH, AHaHWedambHoro 
CHHIpOMa, TOJIOBHBIX OoueH pa3iM4HOrO MpovcxoxKJeHHA, BereTaTHBHO-cocy- 
MMCTbIX PaccTpOHCcTB, HeBpaJITHH TPOHHHYHOLO HepBa HT. I., OKA3aIOCb BeCbMa 
apdextuBuypim ([. H. Kaccuap u M. B. [yHaescxas). OHako MexaHu3M 6.1a- 
TONPHATHOTO AeHCTBHA Ha3saJIbHOH TepanHH BO MHOFHX OTHOWeHHAX elle He 
BbIACHEH. 

B cBoux MpeAbIAyWNX HCCeOBaHHAX MbI HCXOMJIM U3 Mpenosox*weHuA, ITO 
ONpeesIeHHble XMMMYECKHE BellecTBa (COJIM KaJIbUHA, MaPHHA, Kalua, THaMHH, 
KapOOxOJIHH, aTPOMHH H Jp.), BBeJeHHble B CIM3HCTYIO OOOOUKY HOCa MeTOJOM 
HOHO-raJIbBaHH3allui, paskqpaxaloT OKOHYAHUA WeHTPOCTPeMHTeEIbHBIX HePBOB 
WM BbISbIBaIOT petPJIeKTOPHbIMt OTBeT CO CTOPOHb! WeHTpaJIbHbIX HM Mepudbepuye- 
CKMX OTJeJIOB HEPBHOM CHCTeMbI, KOTOPbIM, TeHepaH3yACb, IPHBOAUT K O6- 
mlemy TepanesTuyeckomy addexty. Mpi yKa3biBasid Take, TO MpHwloOxwKeHHe 
aHolla WIM KaTOJa (B 3aBHCHMOCTH OT 3apxAJja BBOXMMOFO BelllecTBa) K CJIH3H- 
CTOH OG6o0"UKe HOCa MH NOBTOPHaA FaJIbBaHH3allWA HeEPBHBIX WeHTPOB MOKeT 
B CBOIO OYepeb ChITPaTb POb MeMapaOwoTH3Hpytiollero dakTopa. 

OyjHako KJIMHMUeCKHe HaGJIOCHHA Kak COBCTCKHX, TaK H 3apyOexKHbIX UccJe- 
TOBaTesieH, OCHOBaHHbIe Ha MaTepHawle, MPeBbIWAaIOUleM HECKOJIbKO TBICAY CJIY- 
yaeB, PaBHO KaK H CBOeEOOPasHble, OTHUHbIe OT OOBIUHO HaGJIOLalOWlUxXcA pH 
BBeJCHHH B KPOBb, (apMakOJIOrMyecKHe PeaKUHH, YKa3bIBalOT, YTO MeXaHH3M 
cbu3HoOOrMueckOro JleHCTBHA HOHO-raJIbBaHH3alMu CJIM8HCTOH HOCa c/OMKHeEe, 
yeM Mbl BHaYae MpeqmouaraH. 

YUUTHIBAA CYULECTBOBaHHe HeEMOCpeCTBEHHbIX AHATOMHYECKHX CBA3CH MeXKILy 
CIM3HCTOH O6oN0"UKOM HOCa H CyOapaxHOMaJbHbIM MpocTpaHcTBoM Mosra (°*), 
MbI BbICKa3aJIH MpelnosoxweHve, YTO MPH HasaJIbHOH TepanwH XMMMYeCKHe Be- 
WLeCTBa IIPOHHKAIOT B CIHHHO-MO3IOBY10 X%KHKOCTH, T. €. OOXOMAT reMaTO-9HILe- 
cbamuueckui Oapbep (I9OB5). PaOorbl BexrepckHx aBTopos (*) (OMbITbI Ha XKUBOT- 
HbIX, HCCJIGMOBaHHA Ha TpyMax) MOKasaJiH, YTO BellleCTBa, BBeJeHHble B TOVJILULY 
CJIM3HCTOH O6OTO0UKH HOCa, MPpOHHKalWT B CyOapaxHONabHOe MpOCTpaHCTBO 
HM HeKOTOpble OTJeJbI MO3Ta (OOOHATEIbHbIC NOM, NOOHbIC NOM, PHNOTaIaMH- 
yeckyio O6acTb). MoxHo mpeqnoularaTb, YTO 3apxAXxKeHHbIe YaCTHIbI TeX WH 
HHBIX BeULeCTB, BBOAMMbIX METOJOM HMOHO-raJIbBaHH3alluu CIM3HCTOH HOca, Me- 
peBUuraioTcA M0 NepHHeBpaJIbHbIM WleJIAM OOOHATCIbHOLO HW TPOKHUYHOLO HEPpBOB 
M MOCTYMaioT HEMOCpeACTBeEHHO B MMTAaTeIbHy!0 cpexy mosra. IIpopepke sToro 
TIpeANOORKeHHA MOCBAULEHO HacTOAIee COOOMeHHe. 
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Pa6ota MpOBosWlacb B HepBHOM OT/eJIeHHH Mockosckol O0/IbHHLE 
um. C.I1.Borkuna. log HaG0eHveM HaxOMHIHNCb OOJIbHbIe C pasJIMYHBIMH Mopas 
*KCHHAMH IWeHTpasIbHbIX H MepHepkyecKux OTAeOB HepBHOH cuctTembl. MHaM\ 
KaTOpoM mpoHuuaemoctw TOB ciyiKu pagwoakTHBHbIlt cpocop (P**). I 

Mertroguxka. BI cepnu ucceqoBaHHi UCIbITyeMble NMOJyualh Mepy 
opambHo 80—100u Cu P*’. Uepes vac npousBoquach CNMHHO-MOSTOBaA nyHK{ 

UMA, OpadHcb MpOObl KPOBHy 

TaOauna 1 H CIIMHHO-MO3roBOH 2*HAKO| 

cru (CM)K) Hu onpeyemsay 
jlacb UX paHOaKTHBHOCT)) 
C IOMOL{bIO TOptoBoro cyer: 
uwKa Ha ycTaHoBKe Tuna 5B) 


TIponuknopenue P® Bp CM)K mpx nepopaJIbHom 
BBeeHHH 


Cofep2kanue P** 
fee Bee Bo II cepuu uccaeqoBa: 
TI bl - e 
Tyempiii| Pact» | Kpopb, Bethe See marae HHH 60 —- 80%. Cu P* pas. 
HS ot Santis. Oh nee BOIMJIHCb BO MI JHCTHIVJIM; 
popaHHoh Bogpl. Jipe BatT- 
M. | 52 |.4050| 7 | 0.6 | Smntencua HbIX TYPYH[bI PaBHOMePHC 
95 D/A C | C 
OS eo 2a) aU ie ee noche cMauMBaJIHCb 3THM KOJI; 
| | \ 
5 Specs) 200; 8 4 |Bereratupno -cocy- %eCTBOM pacTBOpa H BBOAM, 
| Ss WMcTaA JMCTOHHA JIMCb 8B MNMOJIOCTb HOCa JG 
K. 50 | 1150 | 6,5 | 0,0 |Cunapom Mexbepa TeCHOrO COMPHKOCHOBeHUA 
TM. | 42 | 350 22 | 6,3 | Bereratwpno-cocy- eq eqngucTol o6o104KOn. 
| WucTad JHCTOHHA 
Di oe 110 | 0,5 | 0,4 | BereraruBuo - cocy- Yepes 30 MHH. TYPYHAE 
| / WucTan JMCTOHMA H3BJICKaJINCb, u ciycTaA 
62 30 500 | 8,3 1,6 | Moacuuyno - kpect- 30 MHH. nocie OKOHWaHMA 
| | HOBbIM PamMKYJAT HoOTeELypbI MpOU3SBOLMIAaCb 
M. | 50 | 280] 20 | 7,4 | uckos. Kopemxo- poenyp Pp yi 
, | “polit cHHApoM CMHHHO-MO3roBaxw NYHKIMA. 
JI 38 260 | 6 | 3 | TpomGoanrunr B oJHOBpeMeHHO B3ATHIX 
Sa Be 220 O | U0 | LlepeOpambubiit apa- mpoOax KpOBH HU CMOK on- 
at, |: SHORE eleIAIaCb aj[HOaKTHB- 
Ie 40 | 310] 3,3 Det | ApaxHomuaJ1uT pen Eee 
Teo POS0 ne tee ae ieee HOCTE. 
K. 26 420 | 15 3,6 | PaccesuubilicK1epos B III cepuu uccmenosa- 
B. 28 280 | 0 Q | Boxogofiamuorpodu- HHH BaTHble TYPYHbI, CMO- 
| |  YeCKHH CKJepos YeHHbIe PaCTBOPOM JHCTHII- 
Gi 49 305 | 22 | 7,2 | Onyxomb roaoBHoro eS P A ue 
= tae JMpOBaHHOH BOJbI, coep- 
ie 30 5t | O | O | Onyxowb cnMHHoro 7KAaBIUHM 60 — 80» Cu P*?, 
| ee mosra BBOJHJIHCb B MOJIOCTh HOCAa, 
ue s a AR | as Corpscenue Mosra uBTeveHHe 30 MHH. TIpOBO- 
a | 19 230 30 13 : ‘ AWJIaCb HOKO Taibo 
love 30 {500 form 9 7 c IMA CJIM3HCTOM HOCAa TIO OTIH- 
Ge Weeder |) 360M 26s es . 5 CaHHOH HaMH WH NOBCeHEBHO 
35 20€ 3.5 9 
ee piel eat ee IpHMeHsemoli MeTowuKe (,?), 
| | pT cknean TypyHabl mpHcoeqHHAJIMCE 


| K KaTOYy MOCTOAHHOLO TOKAa, 
MOCKOJIbKY (ocop ABJIAeT- 
cA aHvOHOM. AHO, pacnoJiaralich Ha 3aTbIIKe B OOMACTH 3aTbINOUHOrC 
oTBepcTua. Monn3ayua mnpopoquacs B TeyeHHe 30 MHH. Mp cue TOKé 
0,3—0,5 Ma, B HeKOTOpbIX culyuaAtx 1—2 Ma; uepes 30 MHH. Mocme mpoulelypb 
MpOW3BOMHIacb CIHHHO-MO3roBasA IYHKIMA H B OMHOBPeMeHHO ~~ B3xAITHIX 
npo6ax Kkpopuy wu CM)K onpeletanacb payqHoakTHBHOCTb. CojlepkaHnue 
P®? p CM)K Bpbipaxkasccb B MpOWeHTaX MO OTHOWIeHHIO K PpalMOaKTUBHOCTY 
KPOBH. 
Cepua l. TWponunaemoctbhplOb no oTHomenHuw kK P* 
mnpuH mepopaambHOoM BBe LECH EH H. Ilponnyaemocts [OB Ghia usyye 
Ha y 22 OOJIbHbIA, CTPafaBLUHX Pa3sJIHUHbIMM 3a6O/eBAaHHAMU WeHTpaJIbHOH 1} 
nepudepHuecKoH HepBHOH cucTeMbI. OTCyTCTBHe KOHTPOJIbHOH rpynnsr 3fopo 
BbIX HCIIbITYeMbIX OOBACHACTCH TEM OOCTOATEJbCTBOM, UTO HCK JHOUeHO NOMYYeHH 
CM>K tpv HefocTaTOUHbIX MeHIMHCKHX NOKa3aHHAX K MYHKILUH.. 
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Kak BHHO H3 Ta6. 1, cpeqHee coqep2xkaHue P*? 3B CM)K mpu mepopambHomM 
BBeeHHU cocTaBsdeT 3,7% . M3 22 o6cneqoBaHHbIX y JeCATH OHO ObIIO paBHO 
0—3%, y mectu 3,3—7% Hu y WecTH NpeBbiuato 7%. JIuub B OMHOM cayuae 
OHO MocTursio 13%. 

_ Heo6xoaumMo oTMerHTb, YTO BbICOKOe COfep2KaHHe P*? Bp CM)K umeno mecto. 
pH coTpscenuu mMosra. Kak noKa3biBaloT JaHHble, MOJyu4eHHble B Halle sa- 
6opatopuu (°,°) mpoHulaemocts [OB mpu 3akpbiTow TpaBMe yepena, COMpoBo- 
*KAalolleHcA COTPACe€HHEM MO3Ta, 3HAYHTeJIbHO MOBbIWAaAeTCH. 

_ CoraacHo Heony6mHKoBaHHbIM WaHHpim A. M. Beliva, ocHOBaHHBIM Ha 6osb- 
OM KJIHMHHYeCKOM MaTepHase, cpeqHee coyepxaHHe P*? B CM)K npn smerKoli 
yepelmHO-MO3rOBOH TpaBMe, T. e€. Y MpakTHuecKH 3Q0POBbIX Oe, He MpeBbl- 
maetT 2—2,5%. 

® Cepua Il. HWepexoga P®*®,B cOHUHHO-MO3TOBYW XK4HZI- 
KOCTb UPH BBEAeEHHH ero Vepe3s CAHBSHCTYW HOCA. 
B sTOH cepuu onbiToB P*? BBOAMICA Uepes CIM3HCTY!O HOCAa JIHOO Oe3 TOKAa, HOO. 
(B HECKOJIBKHX CY4aAX) Yepe3 AHO, UTO IpaKTHYeCKH OHO H TO Ke, NOCKOMIbKY 
P®? spaseTcd aHvOHOM. Kak No0Ka3bipaloT JaHHble , IpHBeseHHbIe B Tad. 2, 
cowepxaHHe payuodocdopa 

pH 3TOM MeTOZe BBe,eHHA Ta6Oauma 2 


B CM)K sHaunTesbHO mpe- [IponukHopeHue P% B CM)K mph BBefqeHHH ero yepes 


BbILiaeT IWMppbI, WOyueH- CIM3HCTyIO Hoca 
HbIe B I cepHu UuccieqoBa- 
HULL. Cofepxkanue P*? | 

B cpefqHem cojepxaHue Hee ee xponr, |. CM7K_| Auarnos eorcue 
P?? Bp CM)K  coctaBuser oo ar ee ” Ey 
16,7% . JIuub B OHOM caly- ; 
yae TAKeMOM YepeMHO-MO3- = C,_| 40 | 300 | 60] 20} A6cuecc | C anona 
POBOH TpaBMbI, pH KOTOpOH, mosra 
Kak YKa3bIBaJIOCb  BBIILIe, A. | 27) 400 | 63 |15,5 sees th, 
lmpoHulaemoctb TOB Boobie K. 56 - 250 | 309/414 | Onyxous Be3 ToKka 
3HAUHTeJIbHO MOBbIIWeHa (°,°), POJIOBHOFO 
comep»Kanne P*? B CM>K pu mosra — 
Becicuun, Yopes cqusucryia, .G. [22,970 400116) Honosie | nm 
Hoca nocrurso 50% (8 cra~ yy | 4g} 200] 38 | 19 |Corpscenne |. 
THCTHKY He BKJIIOUeH). mosra 

Cepua Ill. Wepe I. | 49 | 310] 49 | 16] To xe BS Aa 
Mon P? gp cnuHHO- : 
MO3TrOBYy 1 KU l- 


KOCTb NPpH HOHOTAAbBAHH3aNHU CAH3HCTOH HOCA., 
Kak noka3blBaioT JaHHbie, MpHBeseHHble B Tal. 3, cpeqHee cosepxanne P** 
pH 5TOM MeTojle BBeseHHA paBHO 32,7%. M3 15 o6cwenoBaHHbIXx OOJIbHbIX 
y MATH coxepxanue P?? B CM)K KoneGasocb B Npesenax 12,3—20,5% , y 4e- 
ThIPeX B Mpezenax 20,5—40% u y natu or 40 n0 60% . B ofHoM culyyae TAXKeION 
YePeIHO-MO3rOBOli TpaBMbl ypoOBeHb P*”? np BBeMeHHH Yepes CJIM3SHCTYIO HOCA 
MeTOJOM HOHO-raibBaHHsauuH focrur 171%. Stor cayyah Mp BbIYMCeHHH 
cpeHel BeJIMYHHbI YUTeH He Obl. 

3akmwueute. IlonyyeHHble JaHHble MOKa3bIBaloT, YTO IPH BBeeHHH 
pamuoakTuBHoro dboctdopa yuepes cuIM3uMCTYIO HOCa yflaeTCA SHAYHTebHO MO- 
BbICHTb efO IIPOHHKHOBeHHe B CM)K, uTO MOKeT HMETH ONpPeMeMeHHOe MpakTH- 
ueckoe 3HaueHHe Juin KMHUKH. YpoBeHb P** B CM)K noppnuaerca Jo 16,7 % 
MpH 3akalbIBaHMH TYPYHA, CMOYeEHHBIX pafMod@ocopom, B HOC, T. €. IPH 
OOLINHOM BCACbIBaHHH yepes cuMsucTy!Io O6omouKy Hoca. I]pu ofHOKpaTHOH 
raJIbBaHH3aluu CJIM3HCTOH HOCa MO paspaOoTaHHOMy HaMH MeTOJly MOUTH TpeTb 
P®?, cojlep2Kallleroca B KpoBM, MpoHHKaeT B CMK. 

Takum O6pa3oMm, Hao MOJlaraTb, TO u3HoOsIOrHyecKHH atpekT Hadutodae- 
MbIM B TeX CIYYaAX, KOFa JieKapCTBCHHble BElLeCTBa BBOAATCA Yepes CMSHCTYIO 
HOCa Me€TOJOM HOHO-raJIbBaHH3alluu, OOYCIOBJICEH B 3HAYHTeJIbHOM CTeCMeCHH MO- 
eTyTeHHeM ux BCM)K wu HellocpesCTBeHHBIM BO3JeMCTBHEM Ha HePBHble ICHTPbI, 
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Ta6anna 3 


[Iponukuopenve P%? Bp CM)K mpx BBeqeHHH erO MeTOJOM HasabHO MOHO-ra/bBaHOTepanA 
(uepe3 KaTO,) 


| Cogepxxanue, P32 


Cuma 
Beers) aes TOKa, | KpoBb, oes Fuarnos 
Mat uMI. | S 
MMII % 

le 45 2 190 90 47 | Qnusencua 
Gi 27 40 90 27 30 » 
K. 43 0,5 | 230 | 135 60 | Cungpom Mexbepa 
I. 40 0,5 | 450.| 22 50 | Duuedhasur | 
SE ay Os |) 2a 42, 17 | Cxmepo3 cocyoB rojioBHoro Mosra 
E: 47 2 900 | 185 | 20,5 | Paccestnpii cKsepo3 
H, 28 0,9 30 13 43 | Bokopow amuotTpouyeckHi cKJepo3 3 
B. 33 0,5 | 660 81 | 12,3 | Tlapes nepodw noru | 
I. 46 0,5 70 10 | 14,5 | Onyxonb rosoBHoro mosra (?) 
A. 20 OF pal eadO 37 33 | Becru6y1apHEl sHuedaHT 
ae 42 0,5 | 140 20 14 | ApaxHosHuedanur 
MK. 40 OED || AO) 4) alee) 36 | CcoTpacenue mosra 
A. 20 0,5 LO |. 120 171 . ‘ 
YU. 28 0,5 |- 400- | 4190) TAT yo . 2 
ae 16 Oro F250 75 30 | OcTaTouHbie ABJIGHHA TpaBMbl yepera 


BpaBenHbit padoramu JI. C. Wrepy u corpyquukos (’,°) MpoTHBONOJOXKHbU 
atbpeKT pAfla BereTOTPOMHBIX BeMLeCTB Ha WeHTPaJIbHble H NepudepuHyeckHe OT 
TeJIbl HEPBHOH CHCTeMbI HrpaeT ONpeeeHHYy!0 POJIb H PH BbIOOpe MeKapCTBeH 
HOO BelleCTBa JIA HasasIbHOW Tepanuu. Tak, HallpHMep, HOHO-raJibBaHH3alys 
CJIM3HCTOH HOCa C PaCTBODOM XJIOPHCTOFO KaJIbUMA BbISbIBaeT, TIO HallHM Ha 
OJOJCHHAM, BbIPAKeHHsIH UapacuMNaTHyeckHH sddpekT, XOTA MpH BBeeHH) 
B KPOBb, KaJIbIMH, Kak U3BeCTHO, BO30y2xK]aeT 9JIEMCHTbI CHMMaTH4eCKO! 
HepBHOH cucTeMbl. Hayo mowlaraTb, TO, MpOHHKAaA u“epe3s CH3HCTYIO HOCAa | 
CM)K 4M HepBHble WeHTpbl, BBOJHMbIe€ BelLleCTBa BbI3bIBAaIOT a*PekT, OTHY 
HbIM OT OObIHOrO. C STHM HEOOXOANMO CUYNTATbCA, Ha3Havad KypC Ha3aJk 
HOM TepallHH MIpH HeEKOTOPHIX 3a00/1IeBaHHAX, CBASAHHbIX C HaPYWeHHeM eATeME 
HOCTH WeHTPpaJIbHOH HePpBHOH CHCTeMBI. 


Tpynna H. HU. Tpamenxosa, Ilocrynus1o 
mipu Orgenenun OvonorMueckux HayK 11 VII 1957 
Akafemuu Hayk CCCP 
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